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IHosicHUTEeILHAA 3aNINCKA

Bknax ydueOHoro mpeamera «XHMHs» B JOCTH)KEHHE LI€JIE OCHOBHOIO
oOmero oOpa3oBaHus OOYCJIOBJIEH BO MHOTOM 3HAUYE€HHEM XHUMHUYECKON HAYKH B
MO3HAHUM 3aKOHOB MPUPOJBI, B Pa3BUTHHU MPOU3BOAUTEIBHBIX CHJI OOIECTBA U
CO3JaHUHU HOBOM 0a3bl MAaTEPUAIBHOMN KYJIBTYPBHI.

XVMHsI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK PacIpOCTpaHWiIa CBOE
BJIMSIHME Ha BCe 00JACTH YEJIOBEUYECKOIro CYLIECTBOBaHMS, 3a/laja HOBOE BHJICHUE
MHUpa, CTajda HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOM KYyJBTYpbI, HEOOXOAUMBIM
YCIIOBUEM KU3HU OOIIECTBA: 3HAHUE XUMHH CIIYKUT OCHOBOM 111 (POPMUPOBAHUS
MUPOBO33pPEHUS YEJIOBEKA, €ro MPEACTABICHUM O MaTEpUAIBHOM €IUHCTBE MUPA;
BAXHYIO  pOJIb  WUrparoT  (QopMHUpyEMBIE  XMMHEW  MpPENCTaBICHUS O
B3aMMOINPEBPAILEHUAX JHEPrud W 00 DHBOJIONMU BELIECTB B MPUPOIE;
COBpPEMEHHAasl XMMHUs HallpaBJeHa Ha pelIEeHUE TII00abHBIX POOJIEM YCTONYHBOrO
Pa3BUTUSA YEJIOBEUECTBA — CBIPbEBOM, DJHEPreTUYECKOM, IHIIEBOU U
HKOJIOTMYECKON 0e30macHOCTH, MpobseM 3apaBooxpaHeHus. B ycrmoBusax
BO3PACTAIOIIET0 3HAYEHUSI XUMUU B )KM3HU OOIIECTBA CYIIECTBEHHO MOBBICHUIIACH
pOJIb XUMHUYECKOTO 00pa3oBaHus. B miaHe couuanu3aiy OHO SIBISIETCS OTHUM U3
yCIIOBUM (DOPMUPOBAHMS WHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pPa3BUTHSL.
CoBpeMEHHOMY 4YEJIOBEKY XUMHUYECKHE 3HAHHUS HEOOXOIUMBI AJIi IPUOOpETEHHUS
OOIIEKYJIBbTYPHOTO YpPOBHS, MO3BOJISIOLIETO YBEPEHHO TPYAMUTHCA B COLIMYME U
OTBETCTBEHHO y4aCTBOBaTh B MHOT0OOpa3HOM KU3HU OO0IIECTBA, JJIsI OCO3HAHMS
BXHOCTH Pa3yMHOI'O OTHOLIEHHMS K CBOEMY 3J0pPOBBIO M 3I0POBBIO APYIHX, K
OKpY XKarolel MPUPOJHON cpele, I FPaMOTHOTO OBEAEHUS IIPU MCIOJIb30BAHUH
pa3IuYHBIX MaTEpUAIOB M XHMHMUYECKMX BEIIECTB B IIOBCEJHEBHOW KU3HU.
Xumuyeckoe o0pa3oBaHKE B OCHOBHOM IIKOJIE SIBISIETCS OA30BBIM MO OTHOIIECHUIO
K CHCTeME OOIero XMMHUYecKoro oopazoBaHus. [103ToMy Ha COOTBETCTBYHOLIEM
€My YPOBHE OHO peaju3yeT NpHUCYylIMe OOUIEMY XHMHUYECKOMY OOpa30BaHHUIO
KJIFOUEBbIE IIEHHOCTH, KOTOPBIE OTPa)Kar0T T'OCYAAPCTBEHHbIE, OOIIECTBEHHBIE U
WHIUBUYaAJIbHBIE TOTPEOHOCTH. DTUM ONpPENENAeTCS CYIIHOCTh OOIIEH cTpaTeruu
oOy4eHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4eOHOro
npeaMeTa « XUMUsD.

N3yuenne mpenamera: 1) cnocoOCTBYET peanu3aivii BO3MOXKHOCTEH IS
camMopa3BUTUs U  (QOPMHUPOBAHUS  KYJIbTYpPhl JUYHOCTH, €€ oflmei u
(YHKIIMOHAIBHOW TPAMOTHOCTH; 2) BHOCHUT BKJIaJ B (P)OPMUPOBAHHME MBILUICHUS U
TBOPYECKUX CHOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CaMOCTOSITEIbHON yueOHOU
NEATEIbHOCTH,  JKCIEPUMEHTANIBHBIX W MCCIENOBAaTEIbCKUX  YMEHHUH,
HEOOXOJMMBIX KaK B  IOBCEAHEBHOM JKHM3HH, TaK M B MNpoQeccCHOHATbHON
NEeATEIbHOCTH; 3) 3HAKOMUT CO CHEU(UKON HAYYHOTO MBIIIJICHUS, 3aKIa/IbIBAET
OCHOBBI II€JIOCTHOTO B3IJISiIa Ha EAWHCTBO MPHUPOJLI W YEJIOBEKa, SBIISAETCS
OTBETCTBEHHBIM ATarioM B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOM TIPAMOTHOCTH
MoApPOCTKOB; 4) cmocoO0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HaHUAM, K IPUPOAE, K YEIOBEKY, BHOCUT CBOM BKJAJ B
IKOJIOTUYECKOE o0OpazoBaHue oOyuwarouiuxcs. Ha3BaHHble HampaBiieHUs B
00y4eHUU XUMUU 00eCTIeYNBAIOTCS CIEIU(PUKOI cofep)aHus MpeaMeTa, KOTOPBIA



SIBJIIETCSl TIEIArOTUYECKH aJaNTUPOBAHHBIM OTPaKEHHEM 0a30BOIl HAYKU XHUMHH
Ha ONPEACIEHHOM JTane €€ pa3BUTHSL.

Kypc xumMuMm  OCHOBHOW  IIKOJBI OpPHUEHTHPOBAH Ha  OCBOECHUE
OOyYarONIMMHUCS OCHOB HEOPTraHWYECKOM XHMHUM U HEKOTOPbIX TOHIATHH W
CBeJIcHUH 00 OTHeNbHBIX O00beKkTax opraHuyeckod xumuu. CTpyKTypa
collepkaHusl TpenMera chopMupoBaHa Ha OCHOBE CHCTEMHOTO MOJAXO0/a K €ro
n3yueHnto. CoaepkaHue CKIAIBIBAETCS W3 CHCTEMBI MOHITUH O XHMHYECKOM
AJIEMEHTE M BEIIECTBE M CHCTEMbI MOHATHA O XMUMHUYECKON peakuuu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPraHMW30BaHbl MO IPHUHIUITY TOCIEI0BATEIBHOTO Pa3BUTHS
3HAHMII Ha OCHOBE TEOPETHYECKUX MPENCTABICHUA Pa3HOIO YPOBHS: aTOMHO-
MOJIEKYJIIDHOTO ~ yYE€HHS KaK OCHOBbl BCEro  €CTECTBO3HAHMS, YPOBHS
[Tepuonnueckoro 3akona JI. M. MeHueneeBa Kak OCHOBHOI'O 3aKOHA XHMUH,
YYEHHS] O CTPOCHHHM aToMa M XHUMHYECKOM CBA3M, IMPEACTABICHUIA 00
IEKTPOIUTUUECKON THCCOMALMU BEIECTB B PACTBOPAX.

Teopernyeckne 3HaHUS pPACCMATPUBAIOTCS HA OCHOBE 3MIIMPUYECKH
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSI K JIPyromMy, BBITIONHSS (GYHKIMA OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW MPAKTHYECKOIO NMPUMEHEHUS U IOJyYCHHS
U3Yy4aeMbIX BEIECTB.

Takas opranuzanus coaepKaHHs Kypca CIOCOOCTBYET NpPEICTaBICHUIO
XMMHAYECKON COCTABJIAIOIIENM HAyYHOW KapTHUHBI MHpPA B JIOTUKE €€ CUCTEMHOU
npupoasl. Tem cambiM oOecrieyuBaeTcs BO3MOXKHOCTh (POPMHUPOBAHUSA Y
oOy4arommxcs LHEHHOCTHOTO OTHOILIECHHUS K HAyYHOMY 3HAHUI0O U METOJaM
MO3HAaHUA B Hayke. BaxHO Takke 3aMETUTh, YTO OCBOCHHE COJEpkKaHUS Kypca
IPOUCXOAUT C TPUBICYEHUEM 3HAHUW U3 paHee M3YyUYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kmacce» U «dusuka. 7 Kimace».

enu uzydyeHust yueOHOTo npeameTa « XuMHs»

K nampaBieHuMIO NEPBOCTENEHHOW 3HAYMMOCTH NPU  pean3aluu
oOpa3oBaTeNnbHBIX (QyHKUMA Tpeamera «XUMHS»  TPAIUIMOHHO  OTHOCST
dbopMupoBaHUE 3HAHUII OCHOB XMMHUYECKOM HAyKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, IPAKTUYECKOM JAESITENBHOCTH YEJIOBEKAa M Kak OJHOro H3
KOMIIOHEHTOB MHMPOBOW KyJIbTYpbl. 3ajauya MpeAMeTa COCTOUT B (hopMHpOBaHUU
CUCTEMBl XMMHUUYCCKUX 3HAHMK — BaKHEHIUX (HaKTOB, TMOHATHH, 3aKOHOB U
TEOPETUUECKUX TMOJOXKEHUM, JIOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAyKW, 3HAHUM O HAyYHbIX METOJaX HW3Y4YEHHUsS BEIIECTB U
XUMUYECKUX PeaKkluid, a Takke B (OPMUPOBAHUU U PA3BUTHH YMEHHUI U CIIOCOOOB
NESATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHMEM, HAOIIOJEHHEM M MPOBEICHUEM
XUMHUUYECKOTO SKCIEPUMEHTA, COOJI0OJICHHEM IpaBWil 0€30MacHOT0 OOpalieHus ¢
BEILECTBAMU B MOBCEIHEBHOM kU3HU. Hapsmy ¢ 3TUM 1enu u3ydeHust npeaMera B
IporpaMme YTOYHEHBl M CKOPPEKTUPOBAHBI C YYETOM HOBBIX IPHUOPUTETOB B
CHUCTEME OCHOBHOTO obOmiero oOpa3zoBanus. CeromHs B 00pa3oBaHUM 0CO0O
3HaYMMOW MPU3HAETCS HANPABICHHOCTh OOYUYEHMsI HA Pa3BUTHE M CaMOPa3BUTHE
JUYHOCTH, (POPMHUPOBAaHKE €€ MHTEIJIEKTA U 001mIel KyabTypbl. OOydeHue yMeHUIO
YUHUTHCS U POAOJKATh CBOE 00pPa30BaHUE CAMOCTOSTENBHO CTAHOBUTCS OAHOU U3
BaXHEHIMX (QyHKUUNA Y4eOHBIX TpeaMeToB. B CBs3M ¢ 3TUM mpu H3yuyeHUU



IpeMeTa B OCHOBHOM IIKOJIE TOMUHUPYIOIIEEe 3HAUCHHE MPUOOPEH TaKue Ielu,
KakK:

dbopMHpOBaHHWE HMHTEIUICKTYaJIbHO PpPa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

HaIpPaBJICHHOCTh O0YYEHUSI HA CUCTEMATUUYECKOE MPUOOIIECHHUE YUaIUXCS K
CaMOCTOSITEJIbHOM MO3HABATEIBHON AEATEIbHOCTH, HAYYHBIM METOJIaM MO3HAHMS,
bOopMHPYIONTUM MOTHBAIIAIO W PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrnieueHre yCIOBHM, CIOCOOCTBYIOUIMX MPHUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa Pa3HOOOPA3HOU JIEATEIHHOCTH, MO3HAHMUS M CAaMONO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

dbopMupoBaHUEe yMEHUN OOBICHATH M OILICHUBATH SIBJICHUS OKPYKAIOIIETO
MHpa Ha OCHOBAHUM 3HAHUI U OMbITA, TOTYYECHHBIX ITPU U3YUYEHUH XUMUU;

dbopmupoBaHne y  OOydyalOmMXCSd  T'yYMAHUCTUYECKUX  OTHOILICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH IKOJIOTHYECKHU
1[EJIeCO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JIEATEIBHOCTH B IEJAX
COXPAaHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOTHON CPEIIbI;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQuis M HANpaBICHHOCTU JalbHEUIIEro
oOy4eHus.

[IpuHuMn, moaxoabpl U ocoOble 00pa3oBaTeIbHbIE MOTPEOHOCTU OOYUYAIOIIUXCS C
HO/IA no npeametry «XUMHs» T€ K€E, UTO U MPU U3YUEHUN (PUBHUKU.

Copep:xanue y4eOHOro npeaMera « XumMush»

8 KJIACC

[IepBoHaYalIbHBIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHMM B KM3HM 4YeJOBEKa. Tena W BeUIeCTBa.
@u3nUeCcKUe CBOMCTBA BEIMIECTB. ArPEraTHOE COCTOSIHUE BEILIECTB.

[TonsTre 0 MeTONAaX MO3HAHUS B XMMHHU. XUMHS B CUCTEME HayK. UucCTbIe
BemecTBa U cMecu. CriocoObl pa3iesieHust CMECEH.

ATOMBI W MOJEKYJbl. XUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas (opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aToMHasg Macca.
OTHocHUTeNbHAsT MOJICKYJISIpHAs Macca. MaccoBasi 10J11 XUMHUYECKOTO dJIEMEHTa B
COCIMHEHUH.

DOU3NYECKNE U XUMUYECKHUE ABJICHUA. XUMUAUECKasA PEAKIUSA U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHEeHHs. Knaccudukarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHa).

XUMHAYECKUN DSKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM  MOCYIOH, C
nmpaBuiamMu paboThl B JIabopaTtopuu U MpuéMaMu OOpalieHust ¢ J1abopaTOpPHBIM
o0opyZoBaHWEM; W3yYe€HHWE W ONHCaHue (U3HUECKUX CBOWCTB 0Opa3IoB
HEOPTaHWYECKUX BEMIECTB; HaOmoaeHne (u3nuecKnx (TUTaBJICHUE BOCKA, TasHUE
JIbJa, pACcTUpAHUE caxapa B CTYIKE, KUIEHUE M  KOHJIEHCAllusi BOJbI) U



XUMHUYECKUX  (TopeHue CBE€UM,  MpPOKAJIMBAHME  MEJHOM  MPOBOJIOKH,
B3aMMO/ICHCTBUE MeJla C KMCJIOTOM) SIBJICHUH, HAOIIOJIEHHE U ONTMCAaHUE TTPU3HAKOB
MPOTEKAHMUS XUMHYECKUX PEaKIUi (pa3fiokeHue caxapa, B3auMOJCHCTBUE CEpHOM
KHCJIOTHI C XJIOpUJIOM Oapusi, paznoxxenue ruapokcuaa meau(ll) mpu HarpeBanum,
B3aUMOJIeHCTBUE Keje3a ¢ pactBopoMm coiu Menu(Il)); msydenue cmocoOoB
pazaeneHuss cmecei (C TMOMOIIBI MarHuTa, (QuIbTpOBaHWE, BBINAPUBAHHUE,
TUCTWLISALUS, XpoMatorpadus), TPOBEJACHHWE OYHUCTKH TOBApEHHON  COJIH;
HaOJIIOZICHUE W ONMHCAaHUE PE3YNIhTATOB MPOBEICHUS OIBITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl; CO3IaHUE MOJEIICH MOJIEKYJT (IIapOCTEPIKHEBBIX).

Baxueimme npeacTraBUTeNM HEOPraHMYECKNUX BEIIECTB

Bo3ayx — cmeck razon. CoctaB Boznyxa. Kuciopog — sineMeHT u mpoctoe
BemecTBO. Haxoxaenue kuciopojga B mpupojie, (GU3NYECKHUE U XUMHUYECKHUE
cBoiictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJYYeHUs] KHUCIIOpoJa B J1Aa0OpaTOpUHM U MPOMBINUICHHOCTH. Kpyroopor
KHcopoaa B mpupojie. O30H — aIoTpoItHast Moau¢UKaIis KUCIopoa.

TennoBoit AhPeKT XUMHUUECKON peaklMH, TEPMOXHMHYECKHUE YPaBHECHMUS,
9K30- M DHJIOTEPMHYECKUE peakiuu. TOIUIMBO: yrojib MU METaH. 3arpsi3HEHUE
BO3/IyXa, YCHJICHUE TAapHUKOBOTO A (eKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bonmopon — oanemeHT M mpocroe BemectBo. Haxoxknenue Bopopoaa B
npupoae, GU3NYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
MOJTy4YECHUS.

Kucnors u conmu.

KomnuectBo BemecTtBa. Momb. MonsipHass macca. 3akoH ABOraiapo.
Monsipabiii 00bEM ra3oB. Pacy€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

®dusnyueckne CBOWCTBA Boabl. Boma kak pacTBopurenb. PacTBOpBL.
HaceilieHHbIle 1 HEHACBIIIEHHBIE PAacTBOPhl. PacTBOPpMMOCTH BEIIECTB B BojE. 1
MaccoBasi 10Jis1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Posp pacTBOpOB B mpupoJe M B KU3HU YesoBeka. KpyroBopor BOAbI B Ipupoe.
3arps3HeHne NpUpOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranumdeckux coemmuenuid. Oxcuabl. Knaccudukarms
OKCHUJIOB:  cosieoOpa3yromue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. HomeHknaTypa okcuioB (MeXIyHApOaHAS W TPUBUAIbHASA).
Pu3nyeCcKrne U XUMUYECKNE CBOMCTBA OKCUIO0B. [losyueHne okcuaos.

OcHoBanus. Krnaccudukarss OCHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknaTypa oOCHOBaHMM (MEXIyHapoJHass U TPUBHAIbHAs).
DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBAaHUU. [lonmydyeHne oCHOBaHUM.

Kucnorsr. Knaccuduxanus KUCJIOT. Homenknarypa KHUCJIOT
(MexayHapoHas U TpuBHaIbHAs). DU3MUECKHE U XUMUUYECKUE CBOMCTBA KUCIIOT.
Psan aktuBHOCTM MeTaiuioB H. H. bekerosa. [losmyuyenue Kucnor.

Comu. Howmenknatypa cosie  (MeXIyHapoAHass MW TpUBHUAJIbHAasA).
dusnueckrne U XUMUYECKre cBoMcTBa cosie. [lomyyenue conei.

I'eneTnueckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

XUMHYECKUN JKCHEPUMEHT: KAYECTBEHHOE ONPEACICHHUE COJEpPKaAHUA
KHUCTIOpOJla B BO3/AyX€; IMOJIy4eHHE, COOMpaHue, pacro3HABaHHE W H3yUEHUE
CBOMCTB KHCJIOPOJa; HAOIIOJEHNE B3aUMOJCHCTBHUS BEIIECTB C KHUCIOPOIOM H



YCJIOBUSI BO3HUKHOBEHHUSI M TMPEKpalleHusi ropeHust (Moxkapa); 03HAKOMIICHHUE C
oOpa3llaMM OKCHJOB M OIMCAaHHE MX CBOMCTB; IOJIy4eHHE, COOUpaHUeE,
pacro3HaBaHWEe U HW3Y4YEHUE CBOWCTB BOAOpoAa (TOpEHHE); B3aUMOJEHCTBUE
Bogopona ¢ okcunoM meau(ll) (Bo3MOXXHO HCIOJIB30BAaHUE BUIEOMATEPUATIOB);
HaOMIoIcHUe O00pa3lOB  BEIIECTB  KOJWYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEM  pacTBOpPEHHs  BEUIECTB C  PAa3jIM4YHOM  PacTBOPUMOCTHIO;
IPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MaCCOBOM JOJIEM PAaCTBOPEHHOTO
BCILIECTBA; B3aUMOJCHCTBUE BOJABI C META/UVIAMU (HATPUEM U  KaJbIUEM)
(BO3MO>XHO MCIOJIb30BAaHUE BUAECOMATEPUAIIOB); OMNPEIEICHUE PACTBOPOB KHCIIOT
U IIEJI0YEHl ¢ MOMOIIBI0 WHANKATOPOB; HCCIEI0BaHNE 00Pa3I[0B HEOPTaHMUECKUX
BEILECTB PA3JIMYHBIX KJIACCOB; HAOJIOJIEHNE U3MEHEHHSI OKPAaCKW MHAMKATOPOB B
pacTBOpax KUCJIOT U LIEIIOYEH;

uzydyeHue B3auMmopeiicTBus okcuga menu(ll) ¢ pacTBOpoM CepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, pPEaKUUi HEeWTpalu3aluu; IOJIYyYEHHE HEPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO MeETajljla JIPYIMM M3 PacTBOpA COJM; PEILICHUE
HKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWllne KiIacchl HEOPraHUYEeCKUX
COCIMHEHUI».

[Tepunonnueckuit 3akoH u Ilepuoanueckas cucremMa XMMAYECKUX 3JIEMEHTOB
. . Menaeneea. CTpoeHHE aTOMOB.

Xummnyeckas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN

[lepBbie MONBITKU KiacCU(UKAIMU XUMHUUYECKUX dJeMeHTOB. I[loHsTtue o
IPYIIAaXx CXOJHBIX JJIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(OTEPHbIE OKCUIBI
U TUAPOKCHUJIBI.

[Tepunoanueckuii 3akoH. Ilepruoauueckas cucteMa XHUMHUYECKUX HJIEMEHTOB
. W. MenneneeBa. KoporkonepuoaHas W JJIMHHONEpUOAHAS  (HOPMBI
[Tepuoauueckont cucreMsl xumuueckux syeMeHToB [. . Menneneesa. [leprobl
u rpynnbl. @OU3NMYECKUH CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOJA U
TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CocTaB aToMHbIX snep. M30Tomnbl.  DJIEKTPOHBL.
CrtpoeHure 3JICKTPOHHBIX 000JIOYEK aTOMOB IEpBBIX 20 XMMHUYECKHX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuKa XUMHUUYECKOIO
AJIEMEHTA IO ero noyoxeHuto B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSI PAANYyCa aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U EPUOAaM. 3HAYEHUE
[lepnognueckoro 3axkoHa W Ilepuoguyeckor CUCTEM bl XMMHUYECKHX AJIEMEHTOB
JUIs pa3BUTHUS HayKu U npakTuku. [[. 1. MenneneeB — yu€HbIN U IpaK1aHUH.

Xumudeckass cBsi3b. KoBaneHTHast (MoJissipHasi W HEMOJSpPHasi) CBS3b.

DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusa. OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBNEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XVWMHYECKUI DJKCIEPUMEHT: HM3y4YCHHE OOpas3IoB BEIIECTB METAJIOB H
HEMETAJUIOB; B3aWMOJECHCTBUE THUIPOKCHAA LMHKA C pPacTBOPAaMM KHUCJIOT U
HIEJIOYEN; MPOBEAECHUE OIbITOB, WUIKOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEAKIUH (TOPEHHE, PEAKLIMH PA3IIOKEHHMSI, COSTUHEHU ).



MexnpeaMeTHbIE CBS3U
Peanuzanuss MEXNpEeAMETHBIX CBSI3€M NpH HM3yYEHUHM XHMUUM B 8§ KJacce
OCYUIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIC MOHATUS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUsl, 3aKOH,
aHaJlu3, CUHTE3, KiIacCHU(pUKALMs, MEPUOAUYHOCTh, HAOIIOJACHUE, IKCIIEPUMEHT,
MO/JICIIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBJIICHUE.

@dusuKa: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, WU30TOIIbI,
PaIuOaKTUBHOCTh, MOJIEKYJa, SJICKTPUYECKHUM 3apsijl, BEIIECTBO, TEJO, OOBEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3MYECKUE BEIUYWHBI, CIUHUIIBI
M3MEpPEHMS, KOCMOC, TIIIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, MOJE3HBIE
MCKOITa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemectBo 1 xuMuueckass peakius

ITepuonnueckuit 3akoH. llepuoauueckasl cucremMa XMMHUYECKUX DJIEMEHTOB
. N. MenneneeBa. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOICTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IIEPUOJOB, KaJMs, KalIbLUUs U HX
COCMHEHUNW B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BemiecTBa: BUJIBI XMMHYECKOM CBS3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanus 151 HOMEHKJIaTypa HEOPraHUYECKHUX BEIIIECTB
(MeXIyHapOHAs U TPUBUAJIbHAS). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCAIIUXCS
K pa3JIM4YHbIM KJIACCaM HEOPraHUYECKUX COCAWHEHUW, TEHETHUYECKass CBS3b
HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XUMHUYECKHUX peakiuii MO pa3IudHbIM Tpu3HaKaMm (110
YHUCIIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3 deKTy, 1o
U3MEHEHUIO CTETNCHEH OKMUCIICHUS XUMHUYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTalnu3aTopa). IK30 - U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue o ckopoctu xumuuecko peakuuu. [loHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusix. [loHsiTHE O XMMHUYECKOM paBHOBecHH. DaKTOpbI, BIUSIOIIME Ha
CKOPOCTh XMMUYECKON PEAKIIUU U TTOJI0KEHNE XUMUYECKOTO PABHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMM, AJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiienue YpPaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust  AMEKTPOIUTUYECKOW  JUCCOLMALIMM.  DJEKTPOJUTBI U He-
ANEKTpoJuThl. KaTuoHbl, aHWOHBL. MeXaHu3M JHCCONMALMU  BELIECTB C
pPa3IMYHBIMU BUAAMU XUMUYECKOU CBs3U. CTeneHb JUCCOIUAIINUH.



CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI.

Peakiuu uoHHOTO OOMEHa. YcCIOBUS MPOTEKAHHUS] pEaKUUid HOHHOIO
oOMEHa, TOJIHBIE M COKpAIIEHHBIE MOHHBIE YPAaBHEHUSI PEAKIIHA.

CBoiicTBa KHUCJIOT, OCHOBaHMM M coOJell B CBeTe MpeicTaBieHUd 00
ANEKTPOJIMTUUECKON qucconranni. KauecTBeHHbIE peakliMi Ha HOHBI.

[TonsiTHE O TUAPOIU3E COJIEH.

XHUMUYECKUIN IKCIEPUMEHT: O3HAKOMIJIEHUE C MOJAEJSIMU KPUCTAJUTMYECKUX
pemIéTOK HEOPTaHWYECKUX BEIIECTB — METAJIOB M HEMETaioB (rpadura u
ajiMasa), CIOXHBIX BEIIECTB (XJIOpUAA HATPHsl); HUCCIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH XHWMHUYECKOW pEeaKIMu OT BO3JACHCTBUA PAa3IUYHBIX (HAKTOPOB,
MCCIICOBAHNE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA AUCCOLUALAN
KHCJIOT, IIeJoYeld U cosied (BO3MOXKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
MPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOIIUX MTPU3HAKU MPOTEKAHUSI PEAKIIUH HOHHOTO
oOMeHa (0Opa3oBaHHME oOcajika, BBIJIEJICHUE Ta3a, oOpa30BaHME BOJIbI); OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pas3loKEeHUs, COSAMHEHUS); paclO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX PEAKIU HAa HWOHBI, PEUICHUE
AKCHEPUMEHTAJIBHBIX 33]1a4.

Hemeramibl u ux coeMHEHUs

OO6miast xapaktepuctuka raiaoreHoB. OCOOEHHOCTHM  CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. Ctpoenue u pusnyeckue
CBOMCTBA NPOCTBIX BEIIECTB — TallOT€HOB. XMMUYECKUE CBOMCTBA HA MPUMEPE
xJiopa (B3aMMOEICTBUE C METalIaMU, HEMETAJUIAMH, 1EJI0YaMu).

XnopoBogopoa. ConsiHast KUCIOTa, XMMHUYECKUE CBOMCTBA, IOJIYyYECHUE,
npuMeHeHue. JleiicTBhe XJjopa W XJIOPOBOJAOPOJA HA OPraHU3M YEJIOBEKA.
Baxueimme xJ10puabl 1 UX HAX0XKICHUE B IPUPOJE.

O6mras xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUSI.

Crtpoenune u (pu3myeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpOJa U
cepbl. AJUTOTPOITHBIE MOIU(DUKAIIUN KUCITOPOa U CEPHI.

Xumudeckue cBoicTtBa cepbl. CepoBOIOpOJ, CTpOCHHE, (PU3HYECKHUE U
XUMHUYECKue CcBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckue U XUMHUYECKHE CBOHCTBa (oOmme Kak
NpEeACTaBUTENSl Kjacca KHUCIOT U chnenuduyeckue). XHUMHUYECKHE PEeaKIMH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YEeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklMsl Ha CyJb(aT-HOH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalollel Cpelbl COCOUHEHUSMH cepbl (KUCIOTHBIE OXKIU, 3arpsA3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.

O6mrast xapaktepuctuka dnemMeHToB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHMUSI.

A3oT, pacnpocTpaHeHHe B NMpUpoje, GU3NIeCKue U XMMUYECKHUE CBOWCTBA.
KpyroBoport a3ora B npupojie. AMMHak, ero Gpu3ndeckue 1 XMMHIECKUE CBOMCTRA,
noyyueHne u mnpuMmeHenne. Conu aMMOHUS, WX (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa, mpuMeHeHue. KadecTBEHHas peakiys HAa HOHbI aMMOHHUS. A30THas



KHCIIOTa, €€ ToJydeHne, (U3MYECKHe W XUMHUYECKHE CBOMCTBa (00mmMe Kak
MpeACTaBUTENS Kilacca KUCIOT U crieuuduueckue). VMcnoas3oBaHre HUTPATOB U
coJieil aMMOHHS B KaueCTBE MUHEPAIbHBIX YI00peHni. XUMUUECKOE 3arpsi3HEHUE
OKpYXalolel cpeapl COCIUHEHUSIMH a30Ta (KUCJIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

®dochop, amnorponHble Moaudukaruu  dochopa, PuUIMUECKHE U
xummudeckue cporictBa. Oxeun pochopa(V) u dhocdhopnas kucnora, pusudyeckue u
XUMUYECKAE CBOWCTBa, moiydeHue. Vcmomb3oBanme ¢GochaToB B KadecTBe
MUHEpaIbHBIX YIOOPEHUN.

Obmas xapaktepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

Yrnepoa, amioTpomHble MOAU(DUKAIMK, PACHpPOCTPaHEHHE B MPHUPOJE,
dbuznyecknue M XUMUUYECKUE CBoMcTBa. AncopOiusi. KpyroBopoT yriepona B
npupoze. OKcuabl yriaepoja, ux Gu3ndecKre U XUMUUECKHe CBOMCTBA, JICHCTBUE
Ha JKMBBIE OPTaHM3MbI, MOJIYYEHHE U MPUMEHEHHE. JKOJOTHYECKHE MPOOIJIEMBI,
cBs3aHHBIe ¢ okcugoMm yriaepona(IV); rumore3a T17I00aJILHOTO TMOTEIUICHHUS
KJIMMaTa; MapHUKOBBIA 3(DPeKT. YToabHas KUCIOTa U €€ coJid, X (QU3HUYECKUE U
XUMUYECKHE CBOMCTBA, MOJy4YeHUE U TpuMeHeHue. KauecTBeHHasl peakiusi Ha
kapOoHatnonbl.  Mcnonb3oBanue  kapOoHaTOB B OBITY,  MEIUIIMHE,
MIPOMBIIIUIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHBIE TOHATHS OO0 OpraHWYECKWX BEIIECTBaX Kak o
COCIMHEHUAX yriepona (MeTaH, 3TaH, 3TWIEH, alleTWJIEH, 3TaHOJI, TJIMLEPUH,
yKCyCHasi KucioTta). WX coctaB W XuMmH4eckoe crpoeHue.  [loHaTtne o
OMOJIOTHYECKA BAKHBIX BEIECTBAX: JKHUpaX, Oelkax, yrieBojaX — M UX pPOIH B
KU3HHM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPTaHWYECKMX M HEOPTaHWYECKHX
COECIVHEHNH.

Kpemunii, ero Qusnueckne W XUMHUYECKHE CBONCTBA, IOJIy4Y€HUE W
npumeHenue. CoenuHeHHs KpemMHHUs B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpeMuua(IV) m kpemuueBoit kuciore. CUIMKATBI, UX HCIOJIH30BAHUE B
OBITY, METUIIMHE, TPOMBIITUICHHOCTH.

Baxneiimve crpoutensHble MaTEpUAIIbl: KepaMuKa, CTEKIIO, IIEMEHT, OETOH,
xene300etoH.  [IpoOmeMbl  G€30MacHOTO  MCMOJIB30BaHUS  CTPOUTEIBHBIX
MaTepHaJiOB B MOBCETHEBHOMN KU3HHU.

XVWMHYCCKHI SKCIICPUMEHT: U3YUCHUE 00pa3Il0B HEOPTaHWYECKUX BEIIIECTB,
CBOMCTB COJITHON KHCIJIOTHI; MMPOBEJACHNUE KAaUECTBEHHBIX PEAKIIUH Ha XJIOPHIHOHBI
W HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaKaIMne GU3NIECKHE U
XUMUYECKHAE CBOMCTBA TAJIOTCHOB M WX COCIWHEHUH (BO3MOXXHO HCITOJIB30BAaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpasllaMu XJIOPUIOB (TaJIOT€HUIOB);
O3HAKOMJIEHUE C 00pa3liaMu cepbl U €€ COeUHEHUSIMU (BO3MOXHO HCIOJIb30BAHKE
BUJICOMATEPHUAIIOB); HAOIIOJCHUE TIpoliecca OOYTIIMBaHUS caxapa Mo JCUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHCJIOTBI, HW3y4YEHUE XHUMHUYECKUX CBOMCTB
pa30aBIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha Cyabdar-
WOH W HAOJIOJeHUE TpHU3HAKa €€ MPOTEeKaHWs; O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBamMu a3zora, ¢ochopa W HUX COCNUHECHHHA (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpPEHUIl; MoTyUdeHue,



coOupaHue, pacno3HaBaHUE W M3YYECHHE CBOMCTB aMMHaKa; IPOBEICHHE
KaueCTBEH HBIX pPeakiuid Ha MOH aMMOHHUA U (HochaTHOH U U3yUEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB); U3YyUYCHHE Mozenein
KPUCTAJUIMUECKUX PelETOK anMasa, rpadura, dyiepeHa; O03HAKOMIIEHHE C
poLeccoM  aACOpPOIMM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOra3a; MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Ta3a; MPOBEICHUE KaYECTBEHHBIX PEaKINii Ha KapOoHAT - U
CUJIMKAT- WMOHBI U U3y4YECHUE MPU3HAKOB UX MPOTCKAHUS,

O3HAKOMJIEHUE C TPOAYKLIHMEW CHIMKATHOM NPOMBIIIJIEHHOCTH; PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33J1a4 110 TeMe « BakHEeHIIne HEMETAaIbl U KX COCIMHEHHUS.
10 KJIACC

Metamibl 1 UX COEAUHECHUS

OO6miast xapakTepUCTUKA XUMUYECKUX DJIEMEHTOB — METa/UIOB  Ha
OCHOBAHUU UX NOJIOKEeHUA B [lepnoauueckoi cucreMe XuMUYECKUX JIEMEHTOB /I,
N. MenneneeBa u ctpoeHusi aTomoB. CTpoeHrue MeTaJioB. MeTramndeckasi CBA3b
U METAUIMYECKass KPUCTAJUIMYECKass pemeTka. DNEKTPOXUMUYECKHN Pl
HaMpspKeHU MeTawoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[{erounbIe MeTaLIBL: MOJOKEHUE B [leprnoanueckon cucTeMe XUMUYECKUX
anemeHToB JI. . MenaeneeBa; CTpOCHHE UX aTOMOB; HaxO0XKJIECHUE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHABI HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COECIVHEHNH.

[[lenouyHo3eMeNbHBIE METAUIBl MAarHuid W KaJIbLWW: IIOJOXKEHUE B
[Tepuomuueckout cucreMe xumudeckux 3neMeHToB [[. . MenaeneeBa; ctpoeHue
MX aTOMOB; HaXOX/JCHUE B Npupoje. PU3nuecKknue 1 XUMUIYECKUE CBOVCTBA MarHus
U Kanblus. BaxuHelne coequHEeHHUs KalblUs (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: mnonoxenue B Ilepuogmyeckoid cUCTEME  XHUMHYECKHUX
anemeHnToB JI. WM. MeHneneeBa; CTpoeHHE aroma; HAXOXKIECHUE B MPUPOJE.
dusznyecKue U XUMHUYECKUE CBOMCTBA aIFOMUHMS. AMGOTEpPHBIE CBOMCTBA OKCHIA
Y TUJPOKCHUIA ATTFOMUHMUSL.

JKenezo: nonoxenue B [lepuognyueckoit cucteMe XUMUYECKUX IIEMEHTOB /I,
. Mengeneea, CTpoeHHE aroMa; HaxoxiaeHue B npupone. Duszmueckue u
XUMUYECKHE CBOMCTBa jkene3a. OKcuibl, TUIpPOKCUABl U conu xeneza(ll) wu
xenesa(l1l), ux cocras, CBOICTBA U MOJTyUYCHHUE.

XVWMHUYECKUI OKCIIEPUMEHT: O3HAKOMJICHHE C oO0pasllaMd METaUIOB H
CIUTABOB, WX (DM3MYECKUMHU CBOWCTBAMH; HW3y4YEHUE pE3yJIbTaTOB KOPPO3HUH
METAZIOB  (BO3MOXKHO  HCIIOJb30BAaHHUE  BHACOMATEPHAJTIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSL OKCHJIA KaJIbIMs U HATPUSI C BOJIOM (BO3MOKHO HCIIOJB30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOWMCTB KECTKOW BOJBI; MpOIECcCa TOPEHUs
kKeje3a B KUCIOopoJe (BO3MOXKHO HMCIOJb30BaHUE BHIEOMATEPHANIOB); PU3HAKOB



MPOTEKAHUSI KAYECTBEHHBIX PEAKIMH HAa WOHBI (MarHus, KajdbIUs, ATFOMUHUSA,
nuHka, xenesza(ll) u xenesza(lll), meau(ll)); HabmoneHne U ONMMCaHUE MPOIIECCOB
OKpallliBaHWsl IUTAMEHUM MWOHAMM HaTpus, Kadus U Kaiublus (BO3MOKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HCCleloBaHWEe aM(pOTEpHBIX CBOMICTB
TUAPOKCUJA ATIOMUHUS M TUIAPOKCHAA IMHKA; PEHICHUE HKCIEPUMEHTATbHBIX
3a/1a4 o TeMe «BaxkHenme MeTauibl U UX COCIMHEHUSD.

XuMHSI U OKpY>Karolias cpeia

Hoseie Matepuansl u TexHos0oruu. BemiecTBa u Matepraibl B MOBCEIHEBHOM
JKU3HU 4YeJioBeKa. XHWMUSL U 370pOBbe. be3onacHoe MCMoJib30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momoms mpH XUMHYECKHUX OXKOTax MU
oTpaBiieHUsIX. OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTU. XUMHUYECKOE 3arpsi3HCHUE
OKpY>Karolien cpeibl (IpeaenbHas JonycTuMas KoHleHTpanus Bemects — [1J1K).
Ponp xuMuu B pelieHUH 3KOJIOTHYECKUX MPOOIeM.

[IpupoaHbie UCTOYHUKH YTJIEBOAOPOJOB (yroib, IPUPOAHBIA ra3, HEPTH),
MPOJYKTHI KX NIEPEPAOOTKH, UX POJIb B OBITY U MPOMBIILICHHOCTH.

XVWMHUYECKUIN OSKCIEPUMEHT: HU3y4eHHE OOpa3IoB MarepuajioB (CTEKIIO,
CIUTaBbI METAJIJIOB, MOJTMMEPHBIE MATEPHAIIBI).
MexnpenMeTHbIe CBA3U
Peanuzanuss MeEXNpeAMETHBIX CBs3€H MNpuW HM3yYeHUHM XuMUU B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJISI OTACTBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYy4YHOro 1uKJa.O0I1I1e eCTECTBEHHO-HAYYHbIEC MOHSTHS: HAyYHbIN
dakT, rumoTe3a, 3aKOH, TEOpHUs, aHaIM3, CHUHTE3, KJaccudpuKaiusi,
NEePUOANYHOCTh, HAOJIOJCHUE, DKCICPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE,
MOJIEb, SIBICHUE, MAPHUKOBBIN A(h(PEKT, TEXHOIOT U, MaTEPUAIIBI.
dusuka: Matepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUECKUI 3aps, IPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, PacTBOP, PAaCTBOPUMOCTD, KpUCTAJUTMUECKAs
peméTka, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, CAMHUIIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.
buonorus: ¢otocunres, apixaHue, Ouochepa, OSKOCHCTEMa, MHUHEPAIbHbBIE
yIOOpeHHs, MHKPOIJIEMEHTBhI, MAaKpPODJIEMEHThI, TMUTATEIbHBIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOJbI, MOJE3HbIE
HCKOTMaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

Ilnanupyembie pe3yjbTaThl OCBOCHHMSI Y4eOHOro mnpeaMera «XMMHUA» Ha
YPOBHE OCHOBHOI'0 00111€er0 00pa3oBaHus

N3yyenne XuMHUM B OCHOBHOM IIIKOJIE HANpPaBJICHO HAa JOCTUXCHHUE
OOYYarOIIMMUCS JIMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX PEe3yIbTaTOB
OCBOCHHMSI YI4EOHOTO MpeMeTa.

JINYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TTPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHuUs
JIOCTHTAIOTCS B XO/€ OOy4YeHUs XMMHUHU B €IMHCTBE YUCOHOW W BOCHUTATEIHHOU
nearenbHocTH OpraHu3aliid B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU



COIIMOKYJIbTYPHBIMH U JyXOBHO -HPABCTBEHHBIMU LIEHHOCTSIMU, NPUHSATHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE pe3yabTaThl OTPAXKAOT CHOPMHUPOBAHHOCTH, B TOM YHUCJIE B YACTH:
[TaTprOTHYECKOTO BOCIIUTAHUS

1) IEHHOCTHOTO OTHONICHHS] K OTE€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY U
HAy4YHOMY HAacJE€AWI0, IOHWMAaHUs 3HAYEHUS XHUMHUYECKOM HAYKHM B JKHU3HU
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW WH(pOpMAIHEH O
MEPEIOBbIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;
['paxxpaHCKOTO BOCITUTAHUSA

2) TpeacTaBiICHUS O COLMAIBHBIX HOPMaX M MOpaBUIaX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM U JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HO-OOpa3HOM COBMECTHOM AESATEIBHOCTU MpPHU
BBITIOJIHEHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YY€OHBIX TIPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
Y B3alUMOINIOMOLIU B Tpolecce 3TON y4eOHOW NedaTebHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE IMIOBEACHHE U TIOCTYIIKM CBOMX TOBApUIIEH C MO3UIMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHUI MOCTYIKOB;
[{eHHOCTH HAYYHOTO MO3HAHUS

3) MHUpPOBO33pEHYECKHMX NPEJCTABICHUNA O BEHIECTBE W XHMHYECKON peakiuy,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKA U COCTABJISIFOIIMX
OCHOBY JIJIsl TOHUMAHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEIOBEKA C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHMBOB, HANPaBJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUW MO
XUMUU, HEOOXOIUMBIX 7151 OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U SIBJICHUN;

5) no3HaBaTeabHOM, MHGOPMAIIMOHHON U YUTATENLCKOW KYJIbTYPBI, B TOM YHUCIIE
HABBIKOB CAMOCTOSl TEIbHOW palboThl ¢ Y4YeOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

6) uHTepeca K OOYYCHHIO M TIO3HAHUIO, JFOOO3HATEIHHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  €caMOoOOpa3oOBaHWIO, TMPOCKTHOW W  HCCIIENOBATEIHCKON
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

dopMUpOBaHUS KYJIbTYPhI 3J0POBbS

7) 0CO3HAHUS IIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIICHUSI K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KW3HU, OCO3HAHUS MOCIEACTBUN M HEMPHUSATHS
BPEIHBIX npuBbIUCK (YMOTPEOJICHUsS] aJKOTOJsl, HAPKOTUKOB, KYpPEHUs),
HEOOXOMMMOCTU COOJIONEHUS TPaBUJI OE30MacHOCTH TPU  OOpaIIeHUu C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

TpyoBOro BOCuTaHus

8) mHTEepeca K MPAKTUIECKOMY M3Y4YeHHUI0 TIpodeccuii U Tpyaa pa3IudHoro poja,
YBAKEHHUE K TPYAYy M PE3yJbTaTaM TPYIOBOW AEATEIBHOCTH, B TOM YHUCJIE HA



OCHOBE TPUMEHEHHs MPEAMETHBIX 3HAHUM MO0 XUMHH, OCO3HAHHOTO BBIOOpA
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTENH;
yCHEMHON MpodhecCuOHATBLHON ACSTENBHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUMH;
TOTOBHOCTh aIallTUPOBATHCA B MPOGECcCUOHANIBHON CPEJIE;

DKOJIOTUYECKOTO BOCITUTAHUS

9) 2KOJIOTUYECKH 1E€CO00Pa3HOr0 OTHOLIEHHUS K MPUPOJIE KAaK UICTOYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBAaHHWSA, MOHUMAaHUS LIEHHOCTH 3J0pPOBOrO M
Oe3zomacHOoro oOpa3a KW3HHM, OTBETCTBEHHOI'O OTHOLIEHHA K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHS IIEHHOCTH COOIIOCHHUS
npaBui 0€30IaCHOTO MOBENECHHSI MPU padOTe C BEIIECTBAMH, a TAKXKE B CHUT
yalusx, yrpoxkaromux 30POBbIO U KU3HH JIIOJIEH;

10) cnmocoOHOCTM NMPUMEHATH 3HAHMS, MOJIy4aeMble NPH U3YYEHUH XUMUH, IS
pelieHus 3a4ad, CBS3aHHBIX C OKPYKAIOIIEW NPUPOAHOW Cpenoil, NMOBBIIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJbTYpbl, OCO3HAHHUA TIJI00AIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX PelIeHusl HOCPEACTBOM METOI0B XUMUU;

11) 9SKOJIOrMYecCKOro  MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATHCS HM B
MO3HABATEIbHOM, KOMMYHUKATUBHOMN U COIIMAJIbHOMN MTPAKTHKE.
MeTtanpeaMeTHbIe pe3yJbTAThI

B coctaBe MeTanmpeaMETHBIX PE3YJIbTATOB  BBIACISIOT  3HAYUMbIEC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
OPUHIUI, TUNO0Te3a, (DAKT, CHCTEMA, MPOLECC, SKCHEPHUMEHT W J1p.), KOTOpbIE
UCITIOJIB3YIOTCS B €CTECTBEHHO -HAy4YHBIX YYEOHBIX MpEeAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHMW M3 3TUX MPEAMETOB (HOPMHUPOBATH MPEJICTABIEHU € O IEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), KOTOPbIe 00€CTeunBaOT (POPMHUPOBAHKE
TOTOBHOCTU K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO yueOHOMU
NEeATEIBbHOCTH.

MetanpeameTHbIe pe3yabTaThl OCBOSHUSI 00pa30BaTeNIbHOM MporpamMmbl [0 XUMUU
OTPa)KAIOT OBJIAJICHUE YHUBEPCAIbHBIMH MO3HABATEIbHBIMU JIECHCTBUSIMHU, B TOM
qUCIIE:

ba30BpIMU JIOTUYECKUMH IEMCTBUSMU

1) yMeHueM uCHoJIb30BaTh MPUEMBI JIOTMYECKOTO MBILUIEHHS MPU OCBOEHUU
3HAHMI: pacKpbIBATh CMbBICI XUMUYECKUX MOHSATUI

(BBLIENATH MX XapaKTEepHble MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTHUMHU
MOHATUSIMU), HWCIIONb30BAaTh MOHATHUS Ui OOBACHEHHS] OTAENbHBIX (DAKTOB M
SBJICHUI; BBIOMPATh OCHOBAaHUS W KPUTEPHUM ISl KIacCU(PUKALMU XUMUYECKUX
BEILECTB U XUMUYECKUX PEAKIIMIA;

yCTaHaBJIMBAaTh MPUYUHHO-CJIEICTBEHHBIC CBSI3U MEXKIY OOBEKTaMU H3YUYECHUS;
CTPOUTH JIOTUUECKUE PACCYXKACHUS (MHAYKTUBHbBIC, I€IYKTUBHbIE, 10 AHAJIIOTUN);
JI€TIaTh BBIBOJIBI U 3aKIIOYCHHS;

2) yMEHHEM TMPUMEHSITh B TMpollecce IMO3HAHUSI NOHATUSA (NPEAMETHBIE U
METanpeIMETHBIC ), CHMBOJIMYECKUE (3HAKOBBIEC) MOJIEIH,

UCIOJIb3yeMble B XHMHH, MPEoOpa3oBbIBaTh MIMPOKO MPHUMEHSEMbIE B XUMHUU
MOJICJIBHBIE TPEACTAaBICHUs  —  XUMUYECKHHA 3HaK (CUMBOJ 3JIEMEHTA),



XUMHUYecKas (GopMmyia M ypaBHEHHE XUMHUYECKOW pEakIuul — TMpH PEHIeHUU
y4eOHO-TIO3HABATENBHBIX 3a/lay; € Y4E€TOM HTHUX MOJEIbHBIX TPE/ICTaBICHUN
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU U3YyYaE€MbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMUYECKUX  pEaKIMil;  BBIABIATH  0OIIUE
3aKOHOMEPHOCTH, MPUYNHHO-CIIECJCTBEHHBIE CBSI3M U MPOTUBOPEUHS B U3YYaEMBbIX
mpolieccax U SBICHUAX; TMpeasiaraTh KPUTEPUH s BBISIBJICHUSI  OTHUX
3aKOHOMEPHOCTEH U MPOTHUBOPEUMIA; CAMOCTOSITEILHO BEIOUPATH CIIOCOO pelIeHUs
yueOHOM 3amauu (CpaBHUBaTh HECKOJBKO BAapHAHTOB pELIEHUS, BbIOMPATH
HanboJee MOAXO AN ¢ yUETOM CaMOCTOSTEIHHO BbIICTICHHBIX KPUTEPHEB);
ba3oBbiMu HCCe0BATEIBCKUMU ICUCTBUSIMU

3) yMEHHEM HCIOJB30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCcTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKE B KA4eCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

4) npuoOpereHue omnbiTa MO IUIAHUPOBAHUIO, OPTraHMU3AallMM U TPOBEICHUIO
YUEHHYECKUX  DSKCIEPUMEHTOB: YMEHHME Ha0IoJaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, (OopMyIUpOBaTh 00OOIICHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIEJIaHHOM paboTe;

PaGoToii ¢ undopmarmeit

5) ymeHueMm BbIOMpaTh, AHAJIU3UPOBATH W HHTEPIPETUPOBATH HH(OOPMALIHIO
pa3INYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIOMyJIsIpHAsl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHHUsA, CIPABOYHBIC
nocodusi, pecypcel IHTepHeTa);

KPUTHUYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OpMAIIHIO;

6) yMEHHEM NPUMEHSTh Pa3IMYHBIE METOABI W 3alpOoChl MPH TMOUCKE U OTOOpE
UHPOpPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 33/1a4 ONPEIEIEHHOTO THUIA; IPUOOPETEHHE OMbITA B
o0nacTi MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaZICHUE KYJIbTYPOU aKTUBHOT'O UCIOJIb30BAaHUS PA3INYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOATEIILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ayd HECJIOKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu hopmMamu rpaduKku 1 KX KOMOWHAIIUSAMY,

7) yYMEHHMEM WUCIOJIb30BaTh W AaHAIM3UPOBATh B Tpolecce YYeOHOW W
UCCIIEIOBATENLCKOM IeATEIPHOCTH HHPOPMAIIHIO O BIUSHUH

IMPOMBINIJICHHOCTH, CEIIbCKOTO  XO3AWCTBAa M TPAaHCIOpPTa HA COCTOSIHHE
OKPYKAIOIIEW IPUPOJHOU CPELBI;

YHuBepcarTbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMH

8) yMeHHeM 3a7aBaTh BOIPOCHI (B X0JI€ JUaiOora W/Wih JUCKYCCUHU) TI0 CYIIECTBY
o0CyKaaemMon TeMbl, GOPMYyITUPOBATH CBOH

IPEI0OAKEHHUS] OTHOCUTEIBHO BHIMOJIHEHUS MTPEAIOKEHHON 3a/1a4H;

9) npuoOpeTeHHe OIbITa MPE3EHTALUU PE3yIbTATOB BBINOJHEHUS XUMUYECKOTO
AKCIIepuMeHTa (J1TabopaToOpHOTO OMbITA, TAOOPATOPHOM

paboTHI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEpPEeCOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATENIbHON U
UCCIIEIOBAT €JbCKON AESITENTbHOCTA MPH PEUICHHH BO3HUKAIOMIMX MpoOJieM Ha



OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS MO3UIUN (0OCYyXAaeHUsI, 0OMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOpPJAWHALMS COBMECTHBIX JI€MCTBUU,
OTIpeJIeICHHE KPUTEPUEB 10 OLICHKE KaueCTBA BBIIIOJIHEHHON pabOThI U JIp.);
YHUBEpCaIbHBIMU PETYISATUBHBIMU AEHCTBUAMU

11) ymeHueM caMOCTOSITENIbHO ONpPEAesATh 1LENU NeATEeIbHOCTH, MIaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVUCTBUM TIIPU BBINOJHEHWM 33JaHAA C YYETOM
MOJIYYCHUSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUAX;
OLICHUBATH COOTBETCTBUE MOJYYEHHOTO PE3YJIbTATa 3asIBJICHHON LIEIIH |

12) ymeHueM WHCHOJIb30BaTh W AaHAJIM3UPOBATH KOHTEKCTHI, IMpejjlaracMbie B
YCJIOBUM 33/IaHUMU.

IIpeameTHbIE pe3yJIbTATHI

B coctaBe mpeaMeTHBIX Pe3yJIbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJIEpPIKaHUS,
YCTAaHOBJICHHOTO JaHHOW TPUMEpPHON paboueil MporpaMMoM, BBIJCISIOT:
OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE€ 3HAHUS, YMEHHUS U CIOCOOBI JCHCTBUM,
cnenuuyeckue Mg MPEeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHHS, €ro UWHTEpHpeTanuud, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSIX.

[IpenMeTHble pe3yNbTaThl MPEACTABICHBI MO TOJAaM OOYYEHHUS M OTpakaroT
c(hOpMUPOBAHHOCTh Y 00YUAIOIIUXCS CICAYIOIMMNX YMEHUI:

8 KIIACC

1) packpeiBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSATHUM: aTOM, MOJEKYJa,
XUMHYECKUN DJIEMEHT, IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIPHAsi Macca, MaccoBas
JIOJISI XUMUYECKOTO dJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAHHUE, COJib, BJEKTPOOTPHUIATEIBbHOCTh, CTENEHb OKHUCJICHUS, XUMUYECKas
peakiuus, KiacCupUKaIKs peakIuil: peakiiui COSANHEHUS, PEaKIIuu Pa3I0KEHNUs,
peakiuyu 3aMeIleHusl, peakiuu OOMEHa, 9K30- U DHIOTEPMHUECKHE PEaKInu;
TEIUI0BOM A(PheKT peakuuu; sapo aToma, JICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHUYECKas CBs3b, TMOJSIpHAs ¥ HEMOJspHas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PACTBOP, MaccoBasl J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsI) B pacTBOpPE;

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (cM. 1. 1) u
MPUMEHSITH ITU TIOHSATHUS MPU ONMKUCAHUU BEUIECTB U X MPEBPAIICHUH;

3) UCHoJB30BaTh XUMUYECKYIO CUMBOJIMKY JJI COCTaBJIEHUSI (OPMYI BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

4) ompeneniaTb BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX;
CTETICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD
BEIIIECTB K OMNPEACIEHHOMY KJIacCy COSAMHEHUH Mo (popmysiaM; BUI XUMUYECKON
CBsI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpeiBaTh cMbIc  llepuommueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB



XMMHUYECKHUX 3JIEMEHTOB OT WX MoJjiokeHus B [lepuoamueckoil cucreme; 3aKOHOB
COXpaHEHHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yY€HHMsI, 3aKOHa ABOraJipo; OINKCHIBATH U XapaKTEepPU30BaTh TaOIMUHYIO0 (OpMy
[lepuonyueckoit CUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3inyaTh MOHITHUS «TJIaBHAs
noArpynmna (A-rpymnmna)» u «mnobdounas noArpynmna (b-rpymnmna)y», manasie 1 60JbIIHe
NEpPUOJIbI;  COOTHOCHTH  O0O3HAYEHHUS, KOTOpblE  HMMEIOTCA B TaOIuUIEe
«Ilepuoanueckass cucrteMa xumudeckux »dieMeHtoB JI. M. MenneneeBa» c
YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHMSI AaTOMOB XHMHYECKHUX DSJIEMEHTOB
(cocTtaB W 3apsan sapa, oOIIee YHUCIO JJIEKTPOHOB M PpaCHpeleleHHE HX II0
AIIEKTPOHHBIM CIIOSIM);

6) kimaccuUUUPOBATH XMMHYECKHUE DIIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA,
XUMHYECKHUE PEakiuu (M0 YHCITy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO
TerI0BoMY 3P (DEKTy);

7)  xapakTepu3oBaTh (ONUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKIasi OMHCAHHE MPUMEpPAMU MOJEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

8) MpPOTrHO3MPOBAaTH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX Kaue€CTBEHHOIO
COCTaBa; BO3MOXXHOCTH MPOTEKAHUS XUMHUUYECKHX MPEBPAIICHUM B Pa3TUYHBIX
YCIIOBHUSIX;

9) BBIYKCIATH OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (OpMyse COECTUHEHUS; MAaCCOBYIO
JIONII0 BEIIECTBa B PAcCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHUYECKOU

peakuuu;
10) npUMEHSTh OCHOBHBIE ONEPALIMHU MBICIUTEIBHON ACSITENBHOCTH — aHaJIU3 U
CUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
NPUYUHHO-CIEJICTBEHHBIX CBA3€H  — I W3Y4YEHUsT CBOMCTB BEIIECTB U

XUMUYECKUX PEaKIMi; eCTeCTBEHHO-HAYYHbIE METO/bI TTO3HAHUS — HAOIIOACHHUE,
U3MEpEHUe, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN );

11) cnegoBaTh mpaBHiiaM TMOJIL30BAHUS XUMUUYECKOW TMOCYAONW M J1a00OpaTOPHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUIaM OOpaIlIeHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMUA TI0 BBIOJTHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB TIO
MOJIYYCHUIO ¥ COOMpAHUIO0 Tra3000pa3HbIX BEHIECTB (BOIOpPOJA M KHUCIOPOJA),
IPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA;

MJIAHUPOBATh M TMPOBOAUTH XUMHYECKUE OHKCICPUMEHTHI IO PAaCIO3HABAHUIO
pacTBOpPOB  WIEJOYEH M KHUCIOT C TIOMOLIBIO HWHIMKATOpPOB  (JIaKMYyC,
dbenondranenH, METWIOPAHXK U Jp.).

9 KJIACC

— PpacKpbIBaTh CMBICJ OCHOBHBIX XMMHYECKUX MOHSITUN: KOBAJIGHTHAS MOJSpHAas
CBSI3b, KOBAJICHTHAsi HEMOJISIpPHAsl CBA3b, MOHHAs CBSI3b, METAJUIMYECKAsl CBS3b,
KaTUOH, aHUOH, 3JIEKTPOJIUT U HEIJEKTPOIUT, JICKTPOIUTHUYECKAS THUCCOLUALIMS,
peakiuu WOHHOTO OOMEHa, OKWUCIUTENh W BOCCTAHOBHUTENb, — HCIIOJbH30BATh
XUMUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUS ()OPMYIT BEIIECTB, HOHHBIX YPaBHEHUN
Y YPaBHEHUMN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN;



—  ONpEAeNsiTh BAJICHTHOCTh U CTENEHb OKHUCICHUS aTOMOB XHMHYECKHUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTaBa;

MPUHAJIEKHOCTh BEHIECTB K ONPEACICHHOMY KIIACCY COEAWHEHUW; BHJbI
XUMHUYECKON CBSI3M (KOBAJIEHTHOM, MOHHOM, METANIMYECKON) B HEOPTaHUYECKUX
COCIMHEHUAX; 3aps] HOHA; XapakTep CPeAbl B BOAHBIX PAacTBOpax KHUCIOT M
1ICJIOYEH;

—  OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOWCTB XUMHYECKUX
AJIEMEHTOB U UX COEIUHEHUM B IIpeeiaX MaJIbIX MEPUOJIOB U IIIaBHBIX MOATPYMI C
Y4ETOM CTPOCHHMS UX aTOMOB;

- KJIACCU(PUIIMPOBATh XUMHUYECKHE peakuuud (10 M3MEHEHHUIO CTeneHe
OKHCIICHHUSI aTOMOB XHMHWYECKHX DJIEMEHTOB); OMPEACNSATh WU3YyUYCHHBIC THIIbI
XAMHUYECKUX PEAKIUN;

- COCTAaBISAITb MOJICKYJIIDHBIE YPaBHEHMS DPEAKUMM, XapaKTEPU3YIOLIHE
XUMUYECKHE CBOMCTBA TMPOCTBIX BEHIECTB, OOpPAa30BAaHHBIX 3JIEMEHTAMU-
Hemerauiamu [VA—VIIA noarpynn (yriepoa, KpeMHui, azor, ¢ocdop, cepa,
xJiop), sneMeHTtamu-mMetauiamu [A—IIA noarpynn (HaTpuii, Kaauid, MarHui,
KaJIbIIUM, ATIOMUHUN), @ TAKXKE JKEJe3a;

- XapakTepu3oBaTh (U3MYECKUE W XUMHUYECKHE CBOWCTBA amMMHUaka, H
YTIEKHUCIIOTO ra3a, B TOM YHUCJE, JJisi 0OOCHOBaHUSI CIIOCOOOB MX COOMpaHUs U
pacro3HaBaHus MPHU MOJTYYSHUH B J1a00paTOpuy;

—  XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsl 3TO ONHCAHUE MPUMEPAMHU MOJEKYJISPHBIX U
HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

— COCTAaBJISTh YPABHEHUS: DIEKTPOJIMTUUYECKON TUCCOLMALMN KHUCIIOT, IEJI04YEN U
COJICH; TTOJIHBIE U COKPAILIEHHBIE YPAaBHEHHUS PEaKIMii HOHHOTO OOMEHA; peaKIuii,
MOATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBA3M MEXKIy BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

— CIeJoBaTh MpaBUJIaM TOJB30BAHHUS XUMUYECKON MOCYAOH M JTa0OpaTOPHBIM
00OpyZI0BaHUEM, a TAKXKe MpaBUIaM OOpaIlCHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKHX OIBITOB TIO
MOJIYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YTICKHUCIIOroO ra3a)
(mpu HaTUYUM BO3MOKHOCTH WJIM TPOBOJUTH BHUPTyaJIbHBIE JabOpaTOpHBIC
paboThI);

— TIPOBOAUTH PEAKIWHU, MOJTBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEILECTB: PACIIO3HABATh OMBITHBIM MyTEM: XJOPUA-, HOIUI-, CyIb(ar-, KapOoHaT-,
cuinukar-, ¢docdar-aHUOHBI, THAPOKCUA-HUOHBI, KaTUOH aMMOHUS U KATHOHBI
MeTauioB (Maruusi, Kauplus, antoMunusd, sxeneza (II) u (III), meau (II), nunHka),
NPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax  HEOPraHWYECKUX  BEIIECTB;
noATBepxkAaromue aMmGpoTEepHbIE CBOMCTBA OKCUAOB M THJIPOKCUJIOB alOMUHUS, U
UHKa (TPY HAJIMYUU BO3MOXKHOCTH WJIM TIPOBOJUTH BUPTYaJbHBIE JTAOOPATOPHBIE
paboThI);

— TPOBOJHUTH XUMHUYECKHE SKCIEPUMEHTBI: ONBITHI, UILUTFOCTPUPYIOIIUE TPU3HAKU
NPOTEKaHUsl PEaKIUii HMOHHOTO OOMEHa; ONpEeJeNIeHne XapakTepa Ccpeabl B
pacTBOpax KHMCJIOT M IIEJOYEHM C T[OMOIIBK HHJIWKAaTOPOB; PELICHUE
AKCIEPUMEHTANIbHBIX 3a7a4 M0 TeMe «DJIEKTPOJIUTHUYECKAs JAUCCOIUALIUS.



W3ydyeHne CBOWCTB COJSHOM KHUCJIOTHI, M3Y4Y€HUE XHMHYECKHX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI,

NoJIy4eHue, coOMpaHue, paclio3HaBaHUE aMMHUaKa, YIJIEKUCIIOro Tra3a U U3ydeHue
WX CBOWCTB; HCCIEAOBaHHE aM(pOTEPHBIX CBONCTB TUIPOKCUIOB AJIOMHUHHS U
LMHKA; PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BaxHele HeMeTalibl U
X COECAVHEHUS», PEIICHUWE SKCIEPUMEHTAIbHBIX 33/ad Mo TeMe «Baxuelmue
METaUIbl U MX COEAUHEHUs» (MpU HAIMYUM BO3MOXKHOCTU WM MPOBOAUTH
BUPTYaJIbHbIE JJA0OpaTOpPHBIE PadOTHI);

- HAOMIOIaTh M OINUCHIBATh XMMHUYECKHE OSKCIEPUMEHTHI (BO3MOXKHO
UCIIOJIb30BAaHUE BHJICOMATEPHANIOB): OMBITHI, HILIIOCTPUPYIOIINE (PHU3UYECKHE U
XUMHUYECKUX CBOMCTBA rajOr€HOB M UX COECIWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB); O3HAKOMJICHHE C oOpa3llaMd XJIOpUJ0B (TaJOreHUJIOB);
O3HAKOMJIEHUE C MOJCIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BELIECTB: METAJJIOB M HEMETasIoB (rpagura M anmasa), CIOKHBIX BEILECTB
(x710puza HaTpuUs); OMNBITHl, WJUIIOCTPUPYIOLIME  3aBUCUMOCTb  CKOPOCTH
XUMHUYECKON peakuuud OT BO3JEHCTBUS pa3MYHbIX (DAKTOPOB; HCCIIEJOBAHHE
JIEKTPOIIPOBOTHOCTH PACTBOPOB BEILECTB; OMBITHI, WIUIFOCTPUPYIOLIUE IPOLIECC
JUCCOLMAIMK  KHUCJIOT, IIeJoded M coiedl  (BO3MOXKHO — HCIIOJIBb30BaHUE
BUJICOMATEPHUAIIOB); O3HAKOMJIEHHE C 00pa3llaMi METAJUIOB U CIUIABOB; MU3yYEHUE
pe3yibTaTOB KOPPO3MM METAJIOB, B3aUMOJACHCTBUS OKCHJA KalbIUs C BOJOM,
mpolecca TOpEeHHsl JKele3a B KUCIOpojae  (BO3MOXKHO — MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB); OMBIThl, WUIIOCTPUPYIOIIHE TP HMEPhl OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI: TOpEHUE, PEaKIUU Pa3JIoKEHHS, COECIUHECHMUS;
O3HAKOMJIEHWE C o0pa3luaMu Ccepbl U €€ COCIUHEHHUSIMH; O3HAKOMJICHHE C
¢u3nueckuMu CBOMCTBaMM a3o0Ta, (ochopa M HUX COECIAUHEHUU (BO3MOMKHO
MCIIOJIB30BaHUE BHJICOMATEPHUANIOB), ¢ OOpa3liaMu yJIOOpEHUM; B3aUMOJICUCTBUE
KOHIECHTPUPOBAHHOW  a30THOM KHUCJIOTBI C MEIbK; HW3y4YEHUE MOJEIEn
KPUCTAJUTMUECKUX PELIETOK aliMasa, rpadura, MOJEKYyJbl (QyJuiepeHa, MOJIEKYJ
OpPraHUYECKUX BELIECTB; 03HAKOMJICHHE C MPOLIECCOM aJCOpOLMU PaCTBOPEHHBIX
BEILECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTHBOra3a; O3HAKOMJIEHHUE C
IPOAYKUMEH CHUIMKATHOM IPOMBIIUIEHHOCTH; MPOLIECCHl OKpAIlMBaHUsS IJIaMEHU
KaTHOHAMH METAJUIOB;

— HCHOJB30BaTh MOJYYEHHBIE XUMHUYECKHME 3HAHUS B PA3JIMYHBIX CHUTyalUsX:
NPUMEHEHUsI BEIIECTB M MaTepHalioB B ObITY, CEIIbCKOM XO3sIICTBE, Ha
MPOU3BOJICTBE, B MPOLECCE PEIICHUS MNPAKTUUYECKUX 3aJady B MOBCEIHEBHOMN
KU3HU, TPEIyNpEKICHUs SBICHUN, HAHOCALIMX BpEA 3/I0POBbIO YEJIOBEKa U
OKpyXarolenh cpeae; MNPUMEHEHUS NPOAYKTOB MepepabOTKU  MPUPOIHBIX
VMCTOYHUKOB YIJIEBOJIOPOJOB (Yyrojb, MNPUPOAHBIA Ta3, HEPTb) B OBITY U
MPOMBIIIUICHHOCTH; 3HAY€HUs KUPOB, OEJKOB, YIJIEBOJIOB [UJIsi OpraHusma
YEJI0BEKa;

10 KJTACC

1) packpbIBaThb CMBICI OCHOBHBIX XMMHYECKHUX IMOHSATHI: KOBAJIECHTHAs MOJSpHAs
CBS3b, KOBAJIECHTHAsl HEIMOJISIPHASI CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAs CBSA3b,
KAaTHOH, aHUOH, 3JEKTPOJUT U HERJIEKTPOJIMT, JJICKTPOIUTHYECKAs TUCCOLUALM,
peakuuu HMOHHOrO OOMEHa, OKHUCIUTENIb M BOCCTAHOBHUTEIb, OKUCIUTEIHbHO-



BOCCTAHOBUTENIbHBIE PEAKIIMM, OKUCJICHHE W BOCCTAHOBJIEHHE, OOpaTHUMblE U
HeoOpaTUMBbIE peaKIK, CKOPOCTh XUMUUYECKON PEeaKiuu, MpeeIbHO TOMyCTUMAs
koHueHt pauus (1K), wimoctpupoBaTh MX B3aUMOCBSI3b U MPUMEHATH ITH
MOHSTHUS TIPU OMMCAHUU CBOMCTB BEILIECTB U UX MPEBPAILICHUN;

2) WCHOJB30BaTh XUMUYECKYIO CUMBOJMKY JUJISi COCTaBJICHUS (HOPMYJ BEIIECTB,
HMOHHBIX YPABHEHUU U YpaBHEHUN OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

3) pacKpbIBaTh  CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHi
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKkiui;

4) mpOorHO3UPOBATH CBOMCTBA U3yYEHHBIX KIACCOB/TPYII BEIIECTB B 3aBUCUMOCTHU
OT UX COCTaBa U CTPOCHMUS;

BO3MOKHOCTH TIPOTEKAHMSI XUMHUYECKHUX MTPEBPAIICHUIA B Pa3INYHBIX YCIOBUSX;

5) NOpOBOJIUTH BBIUYUCICHUSI OTHOCUTEIBHOU MOJEKYISIPHON M MOJISIPHOM MaccChl
BEIIECTB; C MCIOJIB30BAHMUEM TOHATUH «MacCoBasi JIOJII XUMHUECKOTO DJIEMEHTAY,
«MaccoBasi JI0Jsl pacTBOPEHHOTO BEIIECTBA B PAaCTBOPE»; KOJUYECTBA BEIIECTBA,
00BEMa Ta3oB;

6) TMPOBOAUTH pacCUeThl MO YpPaBHEHUSM XHMHUYECKUX PEaKIMid: KOJUYECTBA,
o0beMa, Macchl BEUIECTBA M0 U3BECTHOMY KOJUYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEaKIINH;

7) cuenoBaTh MpaBUiaM MOJIb30BAaHUS XUMHUYECKON MOCYJI0M M 1ab0paTOpHBIM
00OpyZI0BaHUEM, a TaKXKe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHUAKA U YTIEKUCIOr0 ra3a)
(mpu  HAIWYUK BO3MOXXHOCTH WJIM TPOBOAWTH BHPTyalbHBIE JabOpaTOpHEIC
paboThI);

8) MPOBOAWTH PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM ITyTEM:

XJIOpUA-, HOIUM-, Cylbdar-, kKapOoHaT-, CUIUKAT-, docdaT-aHUOHBI, TUIPOKCHU]I-
WOHBI, KATHOH aMMOHHUS M KAaTHOHBI METAJUIOB (MAarHus, KaJbIIMs, AJFOMUHUS,
xenesa (II) u (1), mequ (II), uMHKA), TPUCYTCTBYIONIME B BOJHBIX PaCTBOpax
HEOpPraHWYECKUX BEUIECTB; MOJATBEpKAarolue aM(OoTepHble CBOMCTBA OKCHIIOB U
THAPOKCUIOB AIFOMHUHUS, U IIMHKA (MPYU HAIUYUU BO3MOXKHOCTH HJIU TIPOBOIUTH
BUPTYyaJIbHBIE JTA00paTOpHBIE PaOOTHI);

9) HAOJNIOMATh W OMHUCHIBATH XWMHUYECKHE OKCIEPUMEHTHl (BO3MOXKHO
MCIIOJIb30BAaHUE BUACOMATEPUAIIOB): OMbBITHI, WJUIIOCTPUPYIOUIUE (PU3HUYECKHE U
XMMHYECKUX CBOWCTBA TajJOT€HOB M MX COCAMHEHMI (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB);

O3HaKOMJICHHE ¢ oOpaslaMud XJOpUJIOB (TaJIOTEHUIOB); O3HAKOMJICHHE C
MOJICTISIMU KPUCTAIUTMUECKUX PE MIETOK HEOPTaHMYECKHX BEIIECTB: METAIOB U
HEMeTaJuIoB (rpaduTa U ajiMasa), CIOXKHBIX BEIIECTB (XJIOpUJA HATPHS); OMBITHI,
WUTIOCTPUPYIOIINE 3aBUCHMOCTh CKOPOCTH XMMHUECKON peakluu OT BO3JECHCTBUS
pa3IMuYHBIX (PAKTOPOB; MCCIEIOBAHHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB;
OTBITHI, WJUTIOCTPUPYIOIIME MPOIECC IMUCCOLMALMU KHUCIOT, LIENOYe M cojeit
(BO3MOXHO HCIIOJb30BaHUE BHUACOMATEPUAJIOB); O3HAKOMJICHHE C OOpa3namu
METAJJIOB ¥  CIUIABOB; M3y4Y€HHE  pe3yJbTaTOB  KOPPO3MH  METAJUIOB,
B3aUMOJECUCTBUSA OKCHAA KajblMsl C BOJIOM, MPOLECCA TOPECHUS XKele3a B



KACTIOposie  (BO3MOXHO  HCHOJB30BAaHUE  BHUAEOMATEpUAOB);  OIBITHI,
WUTIOCTPUPYIOIIUE  MPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUM:
rOpeHue, peakiuu pa3iokKEHUs, COCTUHECHNUS;

O3HAKOMJIEHWE C oO0pa3llaMu Ccepbl U €€ COCIMHEHUSIMH; O3HAKOMJICHUE C
dbu3nYecKUMU CBOWCTBAaMU a3oTa, (ochopa M HMX COCTUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), C 0Opa3laMu yn0OpeHUit; B3aUMOJECHCTBUE
KOHLIEHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C MEAbI0; M3y4YeHHE Mojielei
KPUCTAIUTMYECKUX PELIETOK aiMasa, rpadura, MOJEKyNIbl (yJuiepeHa, MOJEKYI
OpPraHUYECKUX BEIIECTB;

O3HAKOMJIGHHE  C  TMPOIECCOM  aacopOlMU  pPacTBOPEHHBIX  BEIIECTB
aAKTUBHPOBAHHBIM YTJIEM U YCTPOHUCTBOM MPOTUBOTa3a;

O3HAKOMJIEHME C MNPOAYKIHMENM CWIMKATHOM IPOMBIIIICHHOCTH; IPOLECCHI
OKpalIMBaHUs MJIaMEHU KaTHOHAMHU METAJIJIOB;

10) wucnosb30BaTh MOJYYCHHBbIE XUMUYECKHE 3HAHUS B PA3IUYHBIX CUTYaIUSIX:
MPUMEHEHUsI BEIIECTB M MaTepHalioB B OBITY, CEJIBCKOM XO3SHCTBE, Ha
IPOU3BOJCTBE, B IMPOLIECCE PEUICHHUs] MPAKTUYECKUX 3aJad B IOBCEJIHEBHOM
KU3HH, TPEIYyNpPEKICHUs SBICHUN, HAHOCSIIMX Bpea 30pPOBBI0 YEJIOBEKa U
OKpYyXXallIlled cpene; MPUMEHEHUs NPOAYKTOB MEpepadOTKU  MPUPOIHBIX
HMCTOYHUKOB YIJIEBOJIOPOJOB (Yyroiib, NPUPOAHBIA Ta3, HedTh) B OBITY U
MPOMBIIIUICHHOCTH; 3HAYEHHUS JKUPOB, OEJIKOB, YIJIEBOJIOB [UJIi OpraHus3Mma
YeII0BEeKa;

11) mpuMeHSTH OCHOBHBIEC ONIEPAIMN MBICIUTEIBHON ACSITENIFHOCTH JUIS N3yUCHUS
CBOMCTB BEIIECTB M XUMHYECKHX PEaKIMi; eCTECTBEHHOHAYyYHbIE METO/IbI
no3HaHus (B TOM YHcIie HAOJIIOACHUE, N3MEPEHHE, MOJCITUPOBAHHE, IKCIIEPUMEHT
(peanbHBIN 1 MBICIECHHBIN);

12) wcmosb30BaTh MPH BBHITTOJTHEHUH YICOHBIX 3aJaHUH, TIOJITOTOBKE MPOSKTHBIX U
UCCJIEIOBATENLCKUX paboOT HAyYHO-TIOMYJISIPHYIO JIUTEpaTypy, CIpPaBOYHBIC
MaTepuayibl, UCTOYHUKK HWH(popMmanuu B ceTu HHTepHET; BIajgeTh MNpUeMaMu
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO.

IMoaxoabl K OEHUBAHMIO IIJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHS

[Tpy oueHMBaHUM IUJIAHUPYEMBIX PE3YJIbTATOB OOYUYEHMS XUMHUHU YYAIIUXCS C
HOJIA HeoO0XoauMO y4MTHIBaTh TaKU€ WHIWBUIYyaJbHbIE OCOOCHHOCTH HX
pa3BUTHS, KAaK: YPOBEHb Pa3BUTHUS MOTOPUKU PYK, YPOBEHb BIAJCHHS YCTHOU
AKCIPECCUBHON PEUbl0, YPOBEHb PabOTOCIOCOOHOCTH Ha ypoOKe (MCTOIIAeMOCTh
LHEHTPAJIbHOM HEpPBHOUW cuctembl). Mcxoas U3 3TOro, y4ymTeslb HCIOJb3YET IS
yUYalllMXCsl MHAUBUIYaJbHbIE (DOPMBI KOHTPOJISI PE3YyJIbTATOB OOYUEHHS] XUMHH.
[Ipu cHM>XEeHHOW PabOTOCIOCOOHOCTH, BHIPAKEHHBIX HAPYUICHUSX MOTOPUKU PYK
BO3MOXKHO  YBEJIMYEHUE BPEMEHU JJIA  BBINOJIHEHUS  KOHTPOJBHBIX U
CaMOCTOSITENIbHBIX paboT. KOHTpOJIbHBIE, CaMOCTOATEIbHBIE W MPAKTUUYECKHUE
paboThl mNpU HEOOXOAMMOCTH MOTYT TpeAjiaratbcsi C  HCIOJIb30BAHUEM
AJIGKTPOHHBIX CHUCTEM TECTHUPOBAHUS, HHOTO MPOTPAMMHOIO oOecrneueHus,
00eCIeunBaIIeT0  NEePCOHU(PHUITMPOBAHHBI  y4€T  y4eOHBIX  JTOCTHKCHHM
oOyuatomuxcs. Tekymii KOHTpodab B (opMe YCTHOTO ONpoca MpU HHU3KOM



KayeCTBE YCTHOM OSKCIPECCUBHOM peuyM ydalluxcsi HEOOXOAMMO 3aMEHATH
MUCbMEHHBIMU (hOopMamu.

CrnenuajbHble YCJIOBHSA PeaTu3alluM U CHUILTHHbI

1. Heo0xomuMo mpeayCMOTpPETh HaJIWM4M€ TEPCOHATIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX TMPUCTIOCOOJIeHUH (crenuanbHas KlaBHaTypa, pa3iMdyHOTO BHJIA
KOHTaKTOPbI, 3aMEHSIOIINE  MbIlIb, JKOWCTUKH, TPEKOOJbl, CEHCOPHbIC
TIJIQHIIETHI ).

2. [JoikHbl OBITH CO3JaHBl YCIOBUA ISl (PYHKUMOHUPOBAHHS COBPEMEHHOMN
UH(GOPMAIIMOHHO-00PAa30BaTENFHOM CpPeibl 0 XUMHUH, BKITIOYAIOIICH 371eKTPOHHBIE
UHPOPMAIIMOHHBIE  PECYpPChl,  DJIEKTPOHHBIE  00pa3oBaTeNIbHBIE  PECYPCHI,
COBOKYITHOCTb WH(OPMAIIMOHHBIX

TEXHOJOTHH,  TEJICKOMMYHUKAIIMOHHBIX  TEXHOJOTHH,  COOTBETCTBYIOIINX
TEXHUUYECKUX CPEJCTB W TEXHOJOTHH (B TOM uwmcie e -TpeHaXepos,
uHCcTpyMeHTOB Wiki, HUGPOBBIX BUIEO MaTepUaoB U JAp.), 00ECHEeYNBAIOIIUX
noctixkeHne KaxapiM oOydaromuMmes ¢ HOJIA makcuManabHO BO3MOMKHBIX IS
HETo pe3yibTaToOB OOyUEHUS.



TEMATHYECKOE ITVNTAHUPOBAHHE
8 KIIACC

Koan4ecTBO 9acoB

Ne HaunmeHOBaHHEe pa3ie/I0oB H - JIeKTPOHHbIE (nndpoebie)
KonTpoibHbIe IlpakTaueckne
n/m TeM NPOrpaMMbl Bcero o0pa3zoBaTeIbHbIE PeCyYpPChl
padoThl padoThl
Paznen 1. [lepeonadanbHble XAMHAYECKH e NOHATH A
Xumusa — BakHaa o0macTe
L1 ecTeCTBO3HAH U H 5 5 bubtnuoreka I1HOK
' NpaKTHYecKoil 1esTeIbHOCTH https://m.edsoo.ru/7f41837¢
YeloBeKa
19 Bemectea W XUMHYECKHe 5 I bubtnuoreka 1HOK
' peakiuH https://m.edsoo.ru/7f41837¢c
HUtoro no pazaeny 20
Paznen 2. Baxuelimue npeicraBATe/IH HEOPraH HMeCKHX BelleCTB
21 Bozmyx. Kucnopon. [Toustue 6 ) bubnuorexa LHOK
' 00 okcHuax https://m.edsoo.ru/7f41837c
779 Bonopon. lloastue 0 3 I bubnuoreka LHOK
' KHCJIOTaX M COMAX https://m.edsoo.ru/7f41837¢
13 Bona. Pacteoper. IlonsTtue 5 I I bubnuoreka HOK
' 00 OCHOBAHM X https://m.edsoo.ru/7t41837¢
a OcHOBHEIE KJ1aCChl | | | EuGnorexa 1IOK
. HEOpraHHYecKux . "
P B https://m.edsoo.ru/7t41837¢
coenuHeHH
HUtoro no pazneny 30

Paznen 3. Ilepuonnuecknii 3akon H [lepnoanveckas CcHcTeMa XHMHYeCKHX yiemenToe 1.

. Menneneera. CTpoeHHEe ATOMOB.




XHaMAYeckas cBA3b. OKHCIHTENIBHO-BOCCTAHOBHTEILHBIE peaknHu

[lepuwonuvecknii  3akoH M

[lepuonnueckas CHCTEMA EuGimorexa LOK
31 XHMHIECKHX  S/IeMeHTOB J] / https://m.edsoo.ru/7f4 1837¢
M. Mennene-esa. Ctpoenue
aroma
Xumu4eckas CEA3D.
19 OKHCHTETBHO- g I buGnuoreka [IOK
' BOCCTAHOBHTE/IbHbIE https://m.edsoo.ru/7f4 1837c
peakLHH
, ~ bubnuorexa 1HOK
Hroro no paseny 15 https://m.edsoo.ru/7141837¢
bubnuoreka HOK
PesepBHoe Bpems 3

https://m.edsoo.ru/714 1837¢

OBIIEE KOJIMHECTBO YACOB

[10 IMTPOI' PAMME o8 4




9- 10 KJIACChbI

KonvecTBO 4acoB

., Hanmenopanue pa3ienos H  TeMm - JaexkTponnble  (nndpoebie)
Ne n/m Konrponbnsie | IlpakTuueckue
nporpaMMmsl Beero 00pa3oBaTelbLHBIE pecypchl
padoThl padoThI
Paznen 1. BemecTBo H XHMHYeCKHE peaKIHA
L1 IloBTopenne u  yroyOneHHe — 3HaAHHIA 5 I bubnuoreka [HOK
' OCHOBHBIX Pa3/IesioB Kypea 8 K1acca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX 4 bubnmuorexa [MOK
' peakLuit https://m.edsoo.ruw/7{41a636
3 DreKTpoNUTHYeCKas M CCOLMAL S, g I I bubtnuoreka [HOK
' XuMUUeCKHEe Peakiii B PacTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Paznen 2. HemeTa//1bl H HX COCTHHEHHAH
21 Ob1mas XapakTepHCTHKa XUMHYECKHX 4 I bubnuoreka [HOK
' anementos VIIA-rpynnel ['anorens https://m.edsoo.ru/7f41a636
., Obmas xapvall};repucruma me-mtlecmmf . Brbnorexa LOK
' HICMEHTOR TpymmiL. - Lepa €6 https://m.edsoo.ru/7f41a636
COeIHHEeHH
. Obmasn :Y:izamepucmia XUMHYECKHX , | BuGanoTeKa LIOK
: snemMeHTOBR VA-rpynnel. Azor, docdop n ux .
Py - (hocepop https://m.edsoo.ru/7f41a636
COe/IHHeHH
y Obmasn xa[;ifrc‘;epucrmca ;HB-IH'-IECKHK . | , EnGimnorexa [OK
: NIEMEHTOR -TPYIIEL riaepo " .
; Py PoA https://m.edsoo.ru/7f41a636
KpPEMHHUl U WX COeIHHEHU S
HUtoro no paszneny 25




Paznen 3. MeTa/unsl H HX COeTHHEHHS

3.1 OO0ume croiicTBa METALIOB 4 bubuorexa - HOK
https://m.edsoo.ru/7f41a636
32 BakHeiilme MeTansl U UX cOeJHMHEH Ui 16 bubmnoreia - HOK
https://m.edsoo.ru/7f41a636
HUroro no pazneny 20
Paznen 4. XuMus H OKpy:xKalIag cpeia
4.1 BeuecTea u MarepHaibl B JKH3HH YeJIOBEKa 3 buborexa - uql{
https://m.edsoo.ru/7f41a636
Htoro no pazgeny 3
PezepBHOe Bpems 3 bubmorexa . uql{
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68




IloypouHnoe nnanupoBanue

S8knacc
Ne Paznen Tema ypoka Kon-go | 371eKTpoHHLIE
4ac0B (undpoesie)
00 pazoBaTeIbHbIC
pecypesl
IlepeoHava/ibHbIC XHMHYECKH e 20
NOHATHS
| Beomnwlii uacTpykTaxk no Th mpu pabore B 1 http://school-
kaOuHete xumun. [lpeamer xumun. Pone xumun collection.edu.rw/
B JKM3HH YeJIOBEKa.
2 MeTombl H3yHeHHs XHMHH l http://school-
collection edu rw/
3 ArperaTHble COCTOSHUS BEILIECTB l http://school-
collection edu rw/
4 Hpaxmuuecrkas paboma Nel. 1 http://school-
« IHaKomMcmeo c AabopamopH bim collection edu.ru/
000PVOOEAHUEM., Ipasiuna MEexXH UK ) )
fezonacHocmi__npu__padome 8  XUMUYECKOM
5 Mdu3ndeckue SBICHHS B XUMHH [Ipakmuueckas 1 http://school-
padoma Ne 2Habmooenue 3a 2opaweii ceenoii collection.edu.ru/
6 Hpaxmuueckaa paboma Ne3. Ananiz nousgel, 1
7 ATOMHO-MONEKYIsIpHOE ydeHHe. XuMH4YecKHe l http://school-
JEMEHTRI collection.edu.rw/
8 3HaKM XMMHYECKUX JIEMEHTOB. l http://school-
collection edu rw/
0 [lepuomuyeckasn Tabnuua JL U. Menneneera
10 Xumuueckne QOpMyIIbL 1 http://school-




collection.edu.rw/

CocTaBneHre XUMHYECKHX (OPMYIL

12 BaneHTHOCT | http://school-
collection.edu.ru/
13 Onpenenenne BaneHTHOCTH
14 Xumuueckue peakuun. [IpusHaku u ycnoBus ux 1 http://school-
NpPOTEKAHHA. collection.edu.ru/
15 3aKoH cOXpaHEeHHs Macchl BEILIECTB. l http://school-
collection.edu.ru/
16 XHMHYECKHE PeaKIHH.
17 Tune! XMMHYECKHX peaKLuil 1 http://school-
collection.edu.ru/
18 Tunel XUMHYECKHX PeakLHil
19 [loeTopenune u ododmenune temsl. [logroroeka k 1 http://school-
KOHTPOIBHOI paboTe. collection.edu.ruw/
20 Konrponsnan pabora Nel «HauanbHbie |
NOHATHS XHMHH»
Baxueiimne npeicraBuTeIn 28
HEOPraHH4YeCcKHX BellecTB
21 Bosnyx u ero cocras. l http://school-
collection.edu.ru/
22 Kucnopon. 1 http://school-
collection edu ru/
23 Hpaxmuyeckaa  padboma  Ned.  Ionvuenue, 1 http://school-
coOUpan e 1 pacno3HABAHIE KUCTOpood. collection. edu ru/
24 Oxkcu bl | http://school-
collection edu. rw/
25 Bonopox. | http://school-

collection.edu.rw/




26 Hpaxmuyeckaa paboma Ne 5. Ionyvuenue, http://school-
cobupanue u pacnoHasanlie 8o0opooa. collection edu ru/
27 Kucnorsl
28 Comn http://school-
collection.edu.rw/
29 Konmuects BelnecTea. http://school-
collection edu.rw/
30 MonspHas mMacca BellecTBa. http://school-
collection edu.rw/
31 Monsipusiit 006€M razos. http://school-
collection.edu.rw/
32 3akoH ABaraapo http://school-
collection.edu.rw/
33 Peiiense 3amad ¢ HMCOOJB30BaHHEM MOHATHIL http://school-
«KOJTMYECTBO BELIECTBA», «MONAPHAA Maccay, collection.edu.rw/
«MOMAPHBII 00BEMY, «HHCIO ABOraapoy.
34 Bonaa. OcHoaung. http://school-
collection.edu.rw/
35 Pacteopel. Maccoras jgonsi  pacTBOPeHHOTO http://school-
BEILLECTHA. collection edu.ru/
36 lIpakmuueckan padboma Ne6. Ilpucomosnenue http://school-
pacmeopoe coneil ¢ ux 3a0aHHoil Maccosoil doneil. collection_ edu.rw/
37 O0o0menne U cUcTeMaTH3aluA 3HaHHI Mo Teme http://school-
«BakHeitimme npeacTaBUTENH HEOPTraHHMYeCKHX collection edu ru/
BerlecTe. KonudecTBeHHBIE  OTHOLLEHHS B
XHMHH»
38 Konrpoasnas padora Nel. «Baxueiimne http://school-

NPEACTABHTEIH HCOPraHHY¢CKHX BeLIECTB.

collection.edu.ruw/




Konn4yecTEeHHBIC OTHOIEHAN B XHMHH»

39 Oxcu el Knaccuduxauus u ceoiicrea. l http://school-
collection.edu.ru/
40 Ocnoeanus. Mx xnaccudukanua 1 cBoiicTEa. l http://school-
collection.edu.ru/
4] Kucnorel, knaccuukausa KHCI0T 1 http://school-
collection.edu.ru/
42 CroiicTBa KHCIOT 1 http://school-
collection.edu.ru/
43 Comu, knaccudukanus coneii 1 http://school-
collection.edu.ru/
44 CroiicTra coneii 1 http://school-
collection.edu.ru/
45 I'eHeTH4eckas CBA3b MEeXkIY KIaccaMu l http://school-
HEOPraHH4YeCKUX BELIECTB. collection.edu ru/
46 Hpaxmuuecras paboma  Ne7. Pewenue 1 http://school-
IKCHEPUMEHMATBHBIX 3A0aY. collection. edu rw/
47 O000menne U cucTeMaTn3auus 3HaHWi 110 Teme 1 http://school-
«OCHOBHBIE K/1accel HEeOpraHH4YeCKHX collection.edu.ru/
COEIM HEH Wil »
48 KonTtponsnas pabdora Ne3. «OcHoBHBIE 1 http://school-

KJIACChl HEOPraHHMeCKHX COCTIHHEHH Y

collection.edu.ruw/

Iepuoanvecknii 3aK0H H
Iepuoanteckan cHCTEMA
XHMH4YecKHX dwiemenTos /1. H.
Menneneesa. Crpoenne
ATOMOB. X HMHYECKAS CBHA3b.,
OkHcARTEeNIBHO-
BOCCTAHOBHTE/IBHBIE PEAKIHH

http://school-
collection.edu.ruw/




49 EcTtecTBeHHBIE cemelicTBa XU MHYECKHX http://school-
AEMEHTOB. AM(OTEPHOCTS. collection.edu ru/

50 OtkpeiTHe  MeHIeneeBsIM  MEPHOIHHECKOrO http://school-
3akoHa. collection.edu.rw/

51 OcHOBHEIE CBeJIeHNS O CTPOEHHH aTOMOB

52 CTpoeHHe 3MeKTPOHHBIX 000/I04eK aTOMOB http://school-
xuMudeckux anemenTos 1-20 B Tabnune JI. M. collection.edu.rw/
Men neneesa.

53 [Tepuoauveckuii 3axon JI.M. Menneneesa u http://school-
CTPOEHHE atoMa collection.edu.ru/

54 XapakTepHCTHKA XHMHYECKOro 3/1eMeHTa Ha http://school-
OCHOBAHHH €70 MON0KEHNA B IEPHOTHYECKOH collection.edu.ru/
CHCTEME.

55 XapakTepHCTHKA XHMHYECKOro 31eMeHTa Ha http://school-
OCHOBAHHH €r0 MON0KEHNA B EpHOTHYECKOH collection.edu.ru/
CHCTEME.

56 3Ha4ueHune Ilepuomnyeckoro 3aKOHA H http://school-
[Teproan4veckoii CHCTEMBI XHMHYECKHX collection.edu.ru/
snemenTos JI. M. Menneneena.

57 HonHas xumu4eckas CBA3b. http://school-

collection.edu.rw/

58 KopaneHTHas XxUMH4eCKas CBA3b http://school-
KogranenTtHas HEMOJIAPHAaA CBA3b. collection.edu.ru/

59 KoranenTHas nonsapHasn CBA3b. http://school-

collection.edu.ru/

60 Meranm4eckas XMMIHECKas CBA3b. http://school-

collection.edu.ru/

61 CreneHb OKHCJIEHHS. http://school-

collection.edu.ru/

62 Pemenwe ynpaxHenuit no Teme «CTeneHs hitp://school-

OKHCJICHH A»

collection eduru/




63

OKHCIUTETLHO-BOCCTAHOBUTETEHBIE PEAKIIH
perneHue YIpakHeHHE .

http://school-
collection.edu.ruw/

64 VnpakHEeHHS B COCTABICHHH OKHCIHTEIBEHO- 1 http://school-
BOCCTAHOBHMTEIBHBIX PEaK LML, collection.edu.rw/
65 (O0o01en e W cHCTEMaTH3al|s 3HAHUI M0 TeMaM | http://school-
«[13 u TICXD J1. 1. Menneneesa u cTpoeHHE collection edu.rw/
aroma» U «CtpoeHue pelecTea. OKHCIHTENBHO-
BOCCTAHOBHTEIBHBIE PEaKIin.
66 Hroroeas KoHTpoibHAA padoTa 1 http://school-
collection edu.rw/
67 I'eHeTHdeckas  CBfA3b  MEKIY  OCHOBHBIMH 1 http://school-
KnaccaMH HeOpraHH4YeckHX coeJHHeH il collection.edu.rw/
9 kaace
Ne Paznen Tema ypoka Kou-Bo IeKTPOHHBIE
4acoB (uud poBbIe)
o0 pazoBaTelLHBIE
pecypebl
BemiecrBo H XHMHYECKHE 29
peaKkunH
1-2 O06mwmii nactpykrask no I1Th. 2 http://school-




[Mepuommueckuii 3aK0H U NEPHOIHYECKAS
CHCTEMa XMMHYECKHX TeMEHTOB

J .M. Menneneesa B cBeTe YHEHHA O CTPOSHHH
aToMa.

collection.edu.ru/

3-4 XapaxkTepucTHKa XMMHYECKOr0 3M1eMeHTa Ha http://school-
OCHOBaHHH ero nonomkeHus B [lepuoguyeckoi collection.edu.rw/
cucteme JI. 1. Menneneera.

5-6 Knaccuukanus HeOpraHM4eCKHX BELIECTB H HX http://school-
HOMEHKIaTypa collection edu.rw/

7-8 AmorepHocTs. AMoTepHBIE OKCHBI H http://school-
THAPOKCHIBL. collection.edu.rw/

9-10 Knaccudurauus XuMHHeCKHX peaxinii. http://school-

collection edu.rw/
11-12 CkOpoCTh XUMHHYECKOI peak1iH. http://school-
collection.edu.rw/
13-14 Karanuzarops! u karanius. http://school-
collection edu.rw/
15-16 XuMHUYecKHe CBOIHCTRA KUCIOT B CBETE TEOPHH http://school-
IeKTPONUTHYECKOH aucconualum collection.edu.rw/
17-18 XuMHUYecKHe CBOICTBA OCHOBAHWIl B CBETE http://school-
TEOPHH NIEKTPOIUTHYE CKOIl IUCCOLHalHH collection.edu.rw/
19-20 XHMHYeCcKHe CBOICTBA coreil B CBeTe TEOpHH http://school-
IEKTPOIHTHHYECKOH AHCCOLHALHA collection.edu.rw/
21-22 [lonaTre o ruaponuse canei http://school-
collection edu.ru/
23-24 Ilpakruueckas pabora Ne 1. Pewenue http://school-
IKCMEePHMEHTAIBHBIX 3a71a4 no Teme collection edu.rw/
«DNeKTPOMHTHHECKAs JUCCOLHAL MY
25-26 O0o0wenne U cucTemMaru3alus 3HaHuil no Teme: http://school-
«O011as xapakTepHCTHKA XMMHUYECKHX collection edu.rw/
IEMEHTOB M XUMHYECKHX PeaKiuii».
27-28 Kontpanenas padora Ne | no teme: « O01as http://school-

XadpakTepUCTHKa XHMHYECKHX 3JIEMEHTOB U

collection.edu.ru/




XHMHYECKHX pea}cuuﬁ».

29 AHanu3 KOHTponsHOIT paboTe! no Teme: «Oomas l http//school-
XapakTepuCcTHKA XHMHYECKHX 3JIeMEHTOB U collection edu.rw/
XUMHYECKUX peakuuiin. [IpakTukym 1o perieHu:o
3a1a4.
HemeTanns!l # HX cOCJHH¢HHT 18
30-31 O01wwan xapakTepucTHKa HEMETAL10B 2 http://school-
collection.edu.ru/
32-33 OO0masn xapakrepuctika sremeHToB VIIA rpynne 2 http://school-
— TanoreHoB collection edu.rw/
34-35 Coenunenus ranoreHoB Mcnons3opaHue 2 http//school-
ranoreHoB NPy NPOU3BOJICTBE NPOIYKTOB collection edu.rw/
ObITOBOIT XuMuH Ha npeanpuaTusx CK.
36-37 [Tpakruueckas pabora Ne 2. «HM3y4yeHue croiicTB 2 http://school-
CONAHOH KUCIIOTEI® collection edu.rw/
38-39 O0wwan xapakrepucTHKa 1emMeHToB VI A - 2 http://school-
xanskoreHoB. Cepa collection.edu.ru/
40-41 CepoBogopoa u cynbgu abl 2 http://school-
collection edu.rw/
42-43 Kucnoponueie coeTMHEHUS CEPBI 2 http//school-
collection edu.rw/
44 (OcHOBBI POM3BOACTBA CEPHOH KHUCIOTHL 1 http://school-
collection edu.rw/
45-46 [lpaxTuyeckas padora Ne 3. «H3y4enne cpoiicTs 2 http://school-
CEPHOIl KHCITOTERI» collection.edu.ru/
47 OO0masn xapakTepHCTHKa XMMHYECKHX 3JIEMEHTOB l http://school-
VA rpynne. Azor collection edu.rw/
48 Anvnvmak. Conu aMMoHHS. l http//school-
collection edu.ru/
49 OcHOBBI TPOM3BOACTRBA AMMHAKA 1 http://school-
collection edu.rw/
50-51 [lpaxTtuyeckas padora Ne 4. «llonyuenue 2 http://school-

dMMHAKd H H3YHCHHE €TI0 CBOICTBY

collection.edu.rw/




52 Kucnopoacogepaxaiiine coeIMuHEHHA a30Ta. http://school-
Oxcuasl collection.edu.rw/

53 A3z0THas KucaoTa, ee comi. A30THBIE y1o0OpeHus http://school-
collection.edu.rw/

54 docdop http://school-
collection.edu.rw/

55 Kucnopomnsie coengunenus gocdopa [lonydenue http://school-
thoctharor npu npou3BoACTEE VI10OpeHHii B collection.edu.rw/

56 O01as xapakTepucTHKA 1eMeHToB [V A- http://school-
rpynnsl. Yroiepon collection.edu.rw/

57 Kucnopoacomep:xaiine coeIMHeH A yIliepoaa http://school-
collection.edu.rw/

58-59 ITpakruueckaa padbora Ne 5. «Ilonyuenue http://school-
VYIIEKHCIIOro ra3a M H3y4eHHE ero CBOICTBY collection.edu.rw/

60 Yrneronopoasl. [Ipumenen e npeaensHbX http://school-
YIIEBO0POI0B collection.edu.rw/

6l Kucnoponcomepakaiiine opraHudeckue http://school-
COeTHHEHH A collection.edu.rw/

62 Kpemuuii http://school-
collection.edu.ru/

63 Kucnoponseie coeiHeHust KpeMHHA. http://school-
CunukarHas npoMsiiineHHocTs Kupnuyinsiii collection.edu.rw/

3aB0J, OCHOBbI MPOH3BOICTBA.

64 [TonyueHne HemMeTannoB http://school-
collection.edu.ru/

65 O0bo0ImeHne 1 CHCTEMAaTH3all s 3HAHHH 0 TEME: http://school-
«Hemeranns! 1 HX coeqHHEHU AN collection.edu.rw/

66-67 Hroroeas koHTpaibHasA paboTa http//school-
collection.edu.rw/

68 «HemeTamie! 1 X coenuHeHus» [IpakTnkym no http://school-

PELIEHH K 3a1a4.

collection.edu.rw/




10 knace

MeTanabl H HX COCIHHECHHAA 43

1-3 [Tonoxkenune Metamnos B [lepuoandeckoi 3 http://school-
CHCTEMe, CTPOeHHe aTOMOB H KPHCTAII0B collection.edu.rw/

4-6 XHUMHYECKHE CBOICTBA METAILIOB. 3 http://school-
BzanmMorneiicTBHe ¢ NPOCTBIMH BEIIECTBAMH. collection. edurw/

7-9 XHUMHYECKHE CBOICTBA MET a/lJIOB. 3 http://school-
BaanmoneiicTBHe CO CIIOMHBIMH BEIIIECTBAMH. collection.edu.rw/

8-10 O0wman xapakTepUCTH KA LIEI0YHBIX METAIUIOB 3 http://school-
collection.edurw/

11-13 O01mas xapakTepuCcTHEKA 1IE109H03EMeTbHBIX 3 http://school-
METAIIOB collection.edu.ru/

14-16 JKeécTrocTh BOOBI ¥ ciocodbl €€ yeTpaHeH!s 3 http://school-
collection. edurw/

17-19 [lpaxtiueckas pabora Ne 1. «llonyuenne wecTtkoii 3 http://school-
BOJIBI M cI0CcO0B! €€ yCTpaHeHH A collection.edurw/

20-21 AMIOMHHHI B ero coeTHHeH U 3 http://school-
collection.edu.ruw/

22-23 JKeneso u ero coeHHEHNA 3 http://school-
collection.edu.rw/

24-26 IlpakTiyeckas padbora Ne 2 3 http://school-
«Pelienne s3xcnepuMeHTATBHBIX 32134 10 TeMe collection.edu.rw/

«MeTtanas»

27-29 Koppozusa MeTan10B ¥ ¢cnocodsl 3allMThl OT Heé 3 http://school-
Mepe! HoprEb! ¢ KOppO3HEil Ha NPOU3BOACTBAX collection.edu.ru/

30-32 Mertaniel B npupone. OCHOBHBEIE MECTOPOIKICHHS 3 http://school-
pya collection.edu.rw/

33-35 ITonATue o metanayprun IlomyyeHue cTaau Ha 3 http://school-




XHMHYECKHX NPEATIPHATHAX

collection.edu.rw/

36-38 (O6o001menHe U cUCTeMaTH3alu s 3HaHHH 110 TeMe: 3 http://school-
«MeTanas» collection.edu.ru/
39-40 Kontponenas padora Ne | no teme; « MeTtanne» 2 http://school-
collection.edu.ru/
41-43 [TpakTHKyM 0O pelieH O 3a1a4. 3 http://school-
collection.edu.ru/
XHMHS H OKPYXAa0man cpeaa 10
44-46 XumMH4eckas opraHu3alus MJaHeTsl 3emis 3 http://school-
collection.edu.rw/
47-49 OxpaHa OKpy:Katoiei cpebl 0T XHMHYECKOTO 3 http://school-
3arps3HeHH . collection edu.rw/
50-52 O4ucTHTENBHBIE COOPYIKEHHS , HCIOJIb3YeMble I http://school-
Ha XHMHYECKUX TIpeIn pHATHIX collection edu ru/
53.54 Hrorosas koHTponeHas padora 2
Qoo0menne 3 HAHA T 10 XHMHH 13 http://school-
34 KYPC OCHOBHOI# IIKOJIBL collection.edu.rw/
55-57 Beuiectsa 3
58-60 XHMHYECKHE PeaKiiHu 3 http://school-
collection.edu.rw/
61-62 Knaceudmkanus seriects 3 http://school-
collection.edu.ru/
63-66 O0o01eHHe 1 CHCTeMaTH3allus 3HaHH i 110 Kypey 3 http://school-

OCHOBHOH LIKQIEI

collection.edu.rw/







